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Summary 
 
Service parts logistics has an important role in creating superior after sales services, which 
in its turn is a crucial factor for a company’s competitiveness and profitability. In the past 
many companies, under which IBM, have organised their service part supply chain in a one 
size fits all model. Empirical evidence indicates however that no one best way exists for 
configuring the service part supply chain (Saccani et al 2007, Huiskonen 2001, Cohen et al 
1997). Therefore companies have a need to differentiate the supply chains for their products 
and market segments based on trade-offs between cost and service performance.  
Current service part management theories provide some support for such differentiation 
(Botter and Fortuin 2000), however in a limited way, since they are restricted to inventory 
modeling and optimization based on operational service part characteristics (Huiskonen 
2001). These service part inventory approaches appear difficult to understand for 
management and do not lead to overall optimal results because their scope is too narrow. In 
contrast, this paper investigates a company’s choice for a supply chain strategy for service 
parts based on an end-to-end approach, and based on a distinction between two opposite 
supply chain strategies, being a lean or cost driven strategy, and a responsive or service 
level driven strategy. More specifically this paper explores product and product maintenance 
factors that influence a company’s choice for either a lean or responsive supply chain 
strategy supporting that (finished) product. The central research question addressed in this 
paper is (see also figure 1):  
 
“Which product (maintenance) related factors contribute to a company’s choice to adopt 
either a lean or a responsive supply chain strategy for service parts?” 
 
 
Product 
(maintenance) 
factors
Lean / responsive 
service part supply 
chain strategy
 
 
 
 
Figure 1 – Central research question 
 
Based on existing literature a conceptual model is developed consisting of twenty 
hypotheses assuming relationships between ten product(maintenance) factors and either a 
lean or a responsive strategy (see figure 2). The conceptual model is worked out into a data 
model representing the research variables, with each research variable further 
operationalized in a questionnaire. The conceptual model is validated through a single case 
study at IBM Service Part Operations Europe Middle-East and Africa, and subsequently 
through a cross industry websurvey in The Netherlands, based on the questionnaire and the 
email address files of several Dutch logistics associations. The results from the web-survey 
are processed using SPSS following a predefined plan for statistical processing. Based on the 
outcome of the statistical analysis the hypotheses are rejected or (partially) accepted. As a 
last step in the research process the survey results are interpreted against the central 
research question, leading to a number of theoretical and managerial conclusions and 
recommendations.  
 
Validation of the conceptual model through the case study and the field survey leads to the 
conclusion that the degree in which a service part supply chain strategy is lean or responsive 
can be measured in a reliable way. Furthermore six significant correlations are found 
between product (maintenance) factors as strategy drivers, and either a lean or responsive 
strategy. Four out of the six correlations are in reverse direction compared to what was 
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expected. For all reverse correlations clarifications are provided based on additional 
supportive statistical test data and plausibility, however no theoretical or practical evidence 
is provided. 
  
In line with expectations, the importance of superior maintenance service levels as 
competitive factor positively correlate with a responsive strategy, while the percentage of 
standard product components negatively correlates with a responsive strategy. 
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Figure 2– Conceptual model 
 
The economical life cycle length positively correlates with a responsive strategy, which is 
different from what is expected, because the correlation found is reverse from what was 
hypothesized. It appears that products with a longer life cycle both require faster correction 
of a product breakdown and have less standard components. The latter two factors are 
assumed to be the real drivers for responsiveness. It may also be that products 
(installations) with longer life cycles are in general more critical for a customer operation, 
and therefore need a more responsive supply chain. However no significant correlation was 
found between criticality and responsiveness. Perhaps product criticality needs to be defined 
in a different way. 
Three drivers for a lean strategy show a significant correlation in reverse direction compared 
to the hypothesized correlation. Higher importance of superior maintenance service levels as 
competitive factor, a higher contribution margins on maintenance services and a higher 
percentage of unplanned maintenance activities match with a more lean strategy. 
Apparently a lean supply chain strategy is required as prerequisite to provide competitive 
service levels, capture high profit margins on maintenance services, and to cope with 
unplanned maintenance activities. A practical explanation may be that due to the strong 
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pressure on cost in recent years as result of the financial and economical crisis, there is a 
strong need to manage cost down throughout the industry. To offer competitive service 
levels, achieve high profit margins, and deal with unplanned maintenance activities may 
therefore only be possible with a lean supply chain, minimizing waste and overall cost. 
 
The found correlations are all low to moderate, which can be clarified based on the 
complexity of the research area, and due to the existence of other influencing factors on the 
supply chain strategy such as service parts operational characteristics, and the type of 
relationships with individual or groups of customers.  
 
A number of recommendations for future research and managerial practice are possible. 
Firstly, it needs to be emphasized that this study is explorative in nature. Results and 
conclusions may be verified and deepened through the deployment of more cases studies.  
Statistical tests show there is a significant difference between the score on both the lean and 
responsive supply chain strategies depending on the company’s core business type. 
Therefore it seems worthwhile to perform research in this area per industry segment, which 
may lead to more uniform outcomes, and more significant and/or higher correlations 
between supply chain drivers and strategy. 
The provided or alternate clarifications for the reverse correlations can also be investigated. 
Other areas which can be explored are the relationship between the choice for a lean or 
responsive strategy and the implemented infrastructure, and the effect of differentiation 
between lean and responsive strategies on key supply chain performance indicators. 
A next research area relates to combined forms of both lean and responsive strategies in a 
single supply chain. Through defining lean and responsive strategies as opposites, this study 
is not suitable to investigate to what extent lean and responsive supply chain strategies can 
have common elements, or to what extent leanness is a prerequisite for responsiveness.  
 
This study does not pretend to replace existing theories based on service part inventory 
models. It will remain necessary to optimize the service part inventory network and control 
policies. It makes sense to regard the provided strategies on product level as “macro level”, 
and strategies on service part level as “micro level”. Future research may investigate how 
strategy formulation and deployment on these different levels interrelate. In this context is 
suggested to use a framework for logistical segmentation based a nested approach, 
distinguishing macro segments (i.e. end-to-end strategy formulation on product level) and 
micro segments (i.e. inventory strategy formulation on service part level).  
 
Based on the results of this study, companies may start using the provided strategic 
framework, keeping in mind that translation will be required to a company’s situation.  
A practical methodology is provided which can help companies with the implementation of 
the framework (see figure 4). The wealth of available literature on service part management 
and lean and responsive strategies can provide further information that can be used in the 
service supply chain strategy formulation process. 
 
 
 
 
 
 
 
 
 
Segments 
(service / cost profiles)
Structure
(supply chain processes & 
network aligned with strategy)
Strategy
(lean / responsive supply
chain success factors)
Surrounding (competitors, and wider environment)
Steering factors 
(product(maintenance)
factors)
 
  Figure 4 – Suggested “5S model” for shaping service part supply chain 
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This explorative study shows that choosing a radical different angle then common in existing 
literature, can lead to new insights, which can be actually used for future research and in 
managerial practice.
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1 Introduction 
Superior after sales service is of increasing strategic importance for the competitiveness, 
profitability and growth of companies (Davis and Manrodt 1994, Cohen and Lee 1990, Farris 
et al 2005). To attain superior after sales service a key role exists for logistics management 
of service parts (Cohen and Lee 1990, Huiskonen 2001). Formulated even stronger, it is 
possible for a company to distinguish itself from the competitors by offering better logistics 
services appreciated by the customers (Pirttilä and Huiskonen 1996).  
In relation to service part logistics, Cohen and Lee (1990) conclude that different market 
segments have different preferences for service and cost related to service parts 
management and delivery, and that such differences must be dealt with explicitly. The 
authors conclude that the trade-off between cost and service should be the key factor when 
designing a firm’s after sales service concept and the supporting service (part) delivery 
system. Empirical evidence indicates that no one best way exists for configuring the service 
part supply chain. Instead, a contingency approach is adopted by companies, based on 
multiple factors, to determine the supply chain choice that would optimize a trade-off 
between cost and service performance (Saccani et al 2007, Huiskonen 2001, Cohen et al 
1997).  
 
This paper investigates the choice that companies make when they select the appropriate 
supply chain strategy for service parts based on a cost - service tradeoff. In line with Fisher 
(1997) a distinction is made between two opposite supply chain strategies, being a lean, 
cost driven strategy, versus a responsive or service level driven strategy. More specifically 
this paper researches product (maintenance) related factors that influence a company’s 
choice for either a lean or responsive supply chain strategy for service parts supporting the 
product. The central research question addressed in this paper is:  
 
Which product (maintenance) related factors contribute to a company’s choice to adopt 
either a lean or a responsive supply chain strategy for service parts? 
 
Schematically the central research question is visualized in figure 1. 
 
 
 
 
 
 
Product 
(maintenance) 
factors
Lean / responsive 
service part supply 
chain strategy
 
Figure 1 – Central research question, schematically visualized. 
 
This article contributes to existing literature in several ways. First of all empirical evidence is 
provided that companies to a certain extent make decisions on aligning their service part 
supply chain strategy based on product and product maintenance characteristics. Secondly a 
contribution is made to the need for new, easy to understand, service part management 
concepts based on an end-to-end supply chain perspective, moving away from a strict 
inventory modeling and optimization approach (Fortuin and Martin 1999, Huiskonen 2001). 
Several product (maintenance) factors and related supply chain strategies are provided, and 
operationalized through a questionnaire. In contrast, existing literature focuses on grouping 
of service parts based on similar operational service part characteristics and by assigning 
specific supply chain strategies per distinguished service part group. Such (inventory) 
control groups are experienced as difficult to understand by management. Thirdly, the 
extensive research performed on lean versus responsive supply chains structures provides 
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management a framework or umbrella for shaping the end-to-end service part supply chain. 
Many elements and design principles of lean and responsive supply chain strategy and 
structure are described: primary purpose, customer interface, manufacturing or service 
focus, inventory strategy, leadtime focus, resource or capacity strategy, approach to 
choosing suppliers, product-design, integration of processes, network and information 
systems, organizational structure, and human resources (Fisher 1997, Naylor et al 1999, 
Mason-Jones et al 1999 and 2000, Hoek van 2000, Hoek et al 2001, Christopher and Towill 
2000 and 2002, Christopher et al 2006, Childerhouse and Towill 2002, Aitken et al 2003 and 
2005, Vonderembse 2006). 
 
The research methodology is as follows. Literature review is used in two ways, firstly to 
provide insight into the existing knowledge in the area of service part supply chain 
management and supply chain classification models, and secondly to develop a conceptual 
model with a number of hypotheses, and a data model representing the research variables. 
Through a questionnaire each research variable is operationalized by formulating related 
questions and response scales. Through a case study at the IBM Service Part Operations 
department for the geography Europe Middle-East and Africa (IBM SPO EMEA) the 
conceptual model is validated through desk research and semi-structured interviews. In 
addition, the questionnaire is pre-tested and finalized during the case study through a 
sample survey under a selected number of professionals and managers in the IBM SPO 
EMEA department.  
Subsequently a cross industry field survey was done in The Netherlands by putting the 
questionnaire in a webtool and distribution of an introductory email with the weblink to by 
using the email address files of several Dutch logistics associations.  
The results from the web-survey are processed using SPSS following a predefined plan for 
statistical processing. Based on the outcome of the statistical analysis the hypotheses are 
rejected or (partially) accepted. As a last step the survey results is interpreted against the 
central research question, based on which research conclusions and recommendations for 
further research are formulated.  
 
The remainder of this document is built up as follows. 
A literature overview is provided in chapter 2 resulting in a conceptual model consisting of a 
number of hypotheses and a corresponding data model. Chapter 3 contains a detailed 
description of the applied research methodology. Chapter 4 summarizes the research results 
from the case study and the survey. The conclusions and recommendations for theoretical 
research and managerial practice are described in chapter 5. Finally chapter 6 reflects on the 
contribution to scientific literature versus research limitations. Also discussed are the lessons 
learned from the research process, the research results versus the upfront expectations,  
and possible follow on research. 
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 2 Literature study 
2.1 Introduction 
Literature review is used in two ways, firstly to provide insight into the existing knowledge in 
the area of service part supply chain management and supply chain classification models, 
and secondly to develop a conceptual model with a number of hypotheses, a corresponding 
data model, and a survey questionnaire. In the questionnaire each research variable is 
operationalized by formulating related questions and response scales (i.e. constructs). 
This chapter starts with an overview of relevant supply chain management models for 
service parts as described in existing scientific literature. Paragraph 2.2 deals with inventory 
based service part management models. Service part management based on an end-to-end 
supply chain perspective is described in paragraph 2.3. Paragraph 2.4 deals with service part 
management in an after sales service perspective. Due to the use of Fisher’s model (1997) a 
separate paragraph (2.5) is dedicated to describe its principles. The conceptual model, 
consisting of a number of hypotheses, is developed in paragraph 2.6. The data model is 
worked out in appendix 4. 
2.2 Inventory based service part management models 
2.2.1 Mathematical optimization models 
Literature about optimization of service part supply chains is mainly based on inventory 
management models (Huiskonen 2001, Braglia et al 2004). The oldest inventory models are 
based on mathematical optimization techniques, which range from relatively simple (such as 
linear or goal-based programming) to complex (such as dynamic programming and 
simulation). These mathematical models optimize the trade off between service levels versus 
inventory and administrative costs, and are mostly applied in a single echelon inventory 
environment. According to Huiskonen (2001) the basic inventory models are oversimplified, 
which has lead to the introduction of more sophisticated models, such as multi-echelon 
models. The more advanced mathematical models are rather abstract and complex, and 
therefore difficult to understand by management. To overcome this limitation service part 
classification approaches have emerged. 
2.2.2 Classification models 
Probably the most commonly known and used classification scheme in logistics is the ABC-
classification according to the Pareto-principle (Huiskonen 2001). Although ABC classification 
methods are easy to use, they are only useful for fairly homogenous materials which only 
vary in unit price and demand volume. Therefore such models do not address the variety in 
control requirements of different types of service parts (Huiskonen 2001). Despite this 
conclusion, case studies such as described by Botter and Fortuin (2000) and Ashayeri et al 
(1996), show that the ABC-classification method can be a useful tool allowing management 
to quickly set priorities in service part inventory optimization efforts. 
The shortcomings of one-dimensional methods have lead to the development of multi-
attribute classification methods, which are able to manage multiple conflicting factors 
(Huiskonen 2001). An example of a multi-attribute classification approach for service part 
inventory management, provided by Braglia et al (2004), is based on several dimensions of 
service part criticality related to plant operation, supply, inventory, and usage. Per 
“criticality class” of service parts an appropriate inventory policy is assigned in a so called 
inventory policy matrix. 
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2.3 Service part management based on an end-to-end 
supply chain perspective 
Since inventory models are too limited in scope and provide insufficient improvement 
potential, several authors report a need for new management approaches based on a wider 
supply chain perspective with a focus on customer demand and improved cooperation 
between supply chain partners (Fortuin and Martin 1999, Botter and Fortuin 2000, 
Huiskonen 2001).  
 
Fortuin and Martin (1999) mention service part demand and criticality as key factors in 
reducing cost of service part supply chains. Measures to increase service part demand such 
as pooling, standardization, or service parts management for third parties lead to reduction 
of uncertainty, while supply chain efficiency is increased. Measures to reduce service part 
criticality such as stand-by or hire-in production capacity lead to lower investments in 
inventory and less need for high speed transportation resulting in lower transportation cost. 
The authors state that supply chain optimization techniques can evolve to true service part 
management methods, when new concepts are introduced, such as lease of equipment, 
finished product replacement, classification based on product-market combinations, service 
contracts, infrastructural improvements, design for service, benchmarking, and outsourcing.  
 
Huiskonen (2001) emphasizes the need to analyze the operational characteristics of service 
parts and the related requirements and development opportunities for the logistics 
management for a large variety of maintenance spare parts. Based on a single case study 
Huiskonen (2001) develops a categorization of control situations and related strategies and 
policies based on four service part control characteristics (criticality, specificity, demand 
pattern and value of parts) and four logistics systems elements (network structure, 
materials positioning, control responsibility and control principles). Huiskonen advises to 
distinguish only a limited number of control situation categories and matching supply chain 
strategies and operational policies. In addition continuous efforts should be made to release 
the most restrictive characteristics of the system (criticality and specificity of parts, old 
fashioned information systems, underdeveloped co-operational relationships, etc) and to 
adjust the strategies, policies and processes to correspond with changed conditions. 
2.4 Service part management in a product maintenance 
perspective 
Several authors advocate the incorporation of product maintenance related factors in the 
design of a service (part) delivery strategy.  
Kumar and Kumar (2004) point out that a service delivery strategy is driven by the product 
support and service requirements, which in its turn are driven by product service / 
maintenance need (reliability and maintenance characteristics),  the operating environment 
and the customers operational requirements. Fortuin and Martin (1999) describe the 
importance of the used maintenance concept for having knowledge of the origin of demand, 
which can help to forecast service part demand and to improve stock control policies. The 
authors state that demand arising from maintenance of technical systems strongly depends 
on the employed maintenance concept, which prescribes what maintenance has to be carried 
out and when.  Both Kumar and Kumar (2004) and Fortuin and Martin (1999) especially 
emphasize the relevance of two opposite maintenance concepts for the service (part) 
delivery strategy, being planned maintenance and unplanned maintenance, with planned 
maintenance providing more (pre)information on service (part) requirements then 
unplanned maintenance. 
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2.5 Cost - service trade off and the supply chain 
2.5.1 Cost - service trade off and the differentiation of supply chain 
strategies 
In literature the trade off between cost and service levels is regarded as key for customer 
field services and the management of the support network, including service part logistics 
(Cohen and Lee 1990, Cohen et al 1997, Pirttilä and Huiskonen 1996, Huiskonen 2001).  
Different market segments can have vastly different preferences for service and cost. These 
differences in customer preferences must be explicitly taken into account, besides internal 
efficiency, when a service management system is designed. It is an essential role of a 
service part distribution system to support services, differentiated for each market segment, 
in a manner that makes the best use of expensive and limited resources.  
 
Pirttilä and Huiskonen (1996) introduce a decision process model for the logistics service 
differentiation based on a distinction between external and internal differentiation. External 
differentiation is about providing better service levels then the competitors implying higher 
cost, while internal differentiation focuses on aligning the logistics structure and processes 
such that the services are provided at the required levels and at the optimum cost. The 
authors advocate empirical research in three areas related to the decision and 
implementation process for logistics service differentiation: 
 The decision-making process used in logistics service differentiation in different 
industries, to clarify the state-of-art of logistics services management. 
 The implementation practices of the internal differentiation strategy: 
- What has influenced the company to choose the internal differentiation strategy? 
- What methods have the companies used in carrying out the internal differentiation? 
- What has been achieved by internal differentiation? 
 Analysis methods in customer service management for aligning the choice for a 
company’s service strategy with its competitive position, followed by the design and cost 
analysis of internal service alternatives. 
 
Hewitt (1994) promotes in general to look at the total supply chain from a Business Process 
Management and Re-engineering approach, with an aim to integrate supply chain processes 
in order to maximize process efficiency (minimize total supply chain cost) and effectiveness 
(extent to which the process is capable of delivering the right product at the right place and 
time).  
2.5.2 Fisher’s model 
Fisher (1997) introduces a dichotomous supply chain model that clearly links (finished) 
product (demand) characteristics with a cost or service level driven supply chain strategy 
and structure. Two opposite supply chain types are distinguished, being responsive (or agile) 
supply chains with a focus on service levels and lean (or efficient) supply chains with a focus 
on cost reduction.  
Lean supply chains are focused on developing a value stream to eliminate waste, including 
time, and to enable level scheduling. Lean supply chains fit functional products with long life 
cycle, relatively stable and predictable demand, and low profit margins. The order winner is 
cost.  
Responsive supply chains are focused on using market knowledge and a virtual corporation 
to exploit profitable opportunities in a volatile marketplace. Responsive supply chains fit 
innovative or fashionable products with a short life cycle, volatile and difficult to predict 
demand, and high profit margins. The order winner for responsive supply chains is 
availability (high service levels).  
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Fisher found that product demand characteristics and market expectations are important 
drivers for devising an effective supply chain strategy. Figure 2 lists the differences in 
demand for functional versus innovative products. 
 
 
 
Figure 2 – Differences in demand between functional and responsive products (Fisher 1997). 
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Despite the dichotomous character of the supply chain strategy spectrum, Fisher(1997) 
concludes that that many aspects drive a company’s choice for either a responsive or lean 
supply chain, such as the length of the product life cycle, product variety, contribution 
margin, demand predictability, and market standards for lead times and service (fill rates). 
 
Lean or responsive supply chain strategies are characterized by specific attributes.  
Fisher (1997), Jones et al (1997), Mason-Jones et al (2000), Naylor et al (1999) and 
Vonderembse et al (2005), Holweg 2005, and others provide overviews of the common and 
distinctive attributes of lean versus responsive supply chains. Once a product has been 
matched with the correct supply chain paradigm, many supply chain design principles are 
predefined: primary supply chain purpose, manufacturing / service focus, resource / 
capacity strategy, inventory strategy, leadtime focus, approach to choosing suppliers, 
product-design, integration of processes, network and information systems, organizational 
structure, and human resources. Figure 3 provides an overview of lean and responsive 
supply chain characteristics as provided by Fisher (1997). 
 
 
 
Figure 3 – Characteristics of lean and responsive supply chains (Fisher 1997). 
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Several authors elaborate on defining key elements of a lean or responsive supply chain, of 
which two examples follow hereafter. Jones et al (1997) refer to the Toyota Production 
System tool box for creating lean manufacturing supply chain context:  
 Order flow leveling and elimination of causes of demand distortion or amplification. 
 Uninterrupted goods flows and short set-up or response times. 
 Make / deliver what is pulled by the upstream step. 
 Work throughout the system in sink with customer demand. 
 Standardize best work cycle per task. 
 Standardize and minimize safety stock between operations. 
 Stop operation and detect any errors, do not pass errors on. 
 Manage progress and irregularities using simple visual control devices. 
 Log irregularities and prioritize for root cause elimination to prevent reoccurrences and 
to remove waste from the flow. 
 
Van Hoek et al (2001) define five key agile supply chain capabilities: 
 Customer sensitivity. Customer centred product / service logistics policies; assumes 
that agile policies emphasizes customers and markets, while lean policies focus on the 
elimination of waste in products and processes. 
 Virtual integration. Immediate conversion of demand information into new products 
using knowledge-based methods versus multi-stage, multi-function methods (three 
questions): assumes that agile policies focus on instantaneous demand capture, 
interpretation and response while lean policies emphasize stable production periods 
and protecting the “operations core”. 
 Process integration. Self management versus work standardization (five questions): 
assumes that agile policies focus on operator self management to maximize autonomy 
and immediate response, while lean policies emphasize work standardization to ensure 
conformance to quality and productivity standards. 
 Network integration. Fluid clusters versus long term supply chain partnerships (six 
questions): assumes that “agile” policies emphasize fluid clusters of network 
associates, while lean policies focus on a more fixed set of long-term stable 
partnerships. 
 Measurement. Capabilities versus “world class” measures of performance (seven 
questions): assumes that agile policies are based on broad-based measures that 
underpin capabilities, while lean policies emphasize “hard” measures such as quality 
and productivity only. 
2.5.3 Interrelatedness of lean and responsive strategies 
In addition to lean and agile supply chains the leagile supply chain is introduced, combining 
lean and agile principles in the same supply chain based on the customer order decoupling 
point. Downstream the decoupling point the supply chain is responsive to market and 
customer demand (responsive supply chain), while upstream from the decoupling point the 
focus is on efficiency and level scheduling (lean supply chain). Vonderembse et al (2006) 
introduce the hybrid supply chain as an intermediate between the lean and agile supply 
chain. The hybrid supply chain involves complex “assemble to order” products that include 
mix of standard and innovative components. Based on mass customization principles, the 
components are built using a lean or responsive supply chain depending on the 
characteristics of the components. In addition, responsiveness is needed for the company’s 
market interface to understand and satisfy customer needs.  
 
In modern literature there is general acceptance of the view that leanness is often a 
prerequisite for responsiveness. Mason-Jones et al 1999 brings forward two reasons for this 
view. Firstly, lean and agile supply share many common features such as a focus on the end 
customer, usage of market and demand information throughout the supply chain, and the 
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need for strategic positioning of the decoupling point. Secondly, agility requires mastery of 
all processes in the supply chain. It is very difficult to see how this can be acquired without 
having first gone through the process enhancement stage of lean production. When a supply 
chain is characterized by overstock, process redundancies, long process leadtimes, delays in 
processes and information flows, and unaligned process steps, it is unimaginable that it will 
ever reach high levels of responsiveness. Only when waste has been removed by aligning 
subsequent process steps, a supply chain is able to quickly respond to changes in demand, 
supply, technology, or environment. 
2.5.4 Lean and responsive supply chain strategies for service parts 
Fisher’s model is originally based on supply chain for finished product. However, the key 
principles of lean and responsive supply chain strategies are generic in nature, and are 
therefore also relevant for service (part) supply chains, provided that the specific 
characteristics of service (parts) demand and its requirements for service (part) supply 
chains are respected (Huiskonen 1997, Fortuin and Martin 1999). In paragraph 2.6 lean and 
responsive principles are translated to the service parts supply chain (strategy) through 
formulating a conceptual model from literature. 
2.6 Conceptual model 
2.6.1 Introduction 
This paper investigates which product and product-maintenance factors influence the 
adoption of either a lean service part supply chain strategy with a focus on cost, or a 
responsive service part supply chain strategy with a focus on service levels. In this 
paragraph several hypotheses are being extracted and formulated based on existing 
literature, which are further tested through a case study and a field survey. First, a few 
important remarks should be made concerning the dependent and independent research 
variables. In line with the work of Fisher (1997) lean and responsive supply chain strategies 
are assumed to be opposites or extremes on a single scale. Although Fisher’s model is used 
as starting point, this study regards lean and responsive supply chain strategy as separate 
dependent research variables, because both lean and responsive principles may be used in 
one and the same supply chain (Vonderembse et al 2006). The independent research 
variables, being the factors driving the choice for either a lean or responsive supply chain 
strategy for service parts, relate to characteristics of the finished products (which are 
supported with service parts). This deviates from existing literature on service parts supply 
chains which in general takes operational service part characteristics (such as criticality, 
cost, volumes and weight) as factors to differentiate between service parts supply chain 
strategies (Huiskonen 2001, Fortuin and Martin 1999). The same authors suggest among 
others (Fuller et al 1993, Cohen et al 1997, Pirttilä and Huiskonen 1996) that product and 
product-maintenance attributes are key in designing a supply chain strategy and structure. 
The focus on supply chain drivers on product level is built on the expectation that on product 
level a dominant supply chain strategy exists for the total set of service parts supporting the 
product(s). This expectation needs to be validated based on the survey results and 
formulation of conclusions in the light of the central research question. 
2.6.2 Development of hypotheses 
Aitken et al (2005) formulate that responsive strategies are appropriate for products, which 
require delivery to the customer very soon after soon after the order is placed. The 
requirement for rapid delivery of service parts is strongly determined by its criticality 
(Huiskonen 2001, Fortuin and Martin 1999, Cohen et al 1997). Higher criticality of product 
components (parts) leads to more serious cost consequences for customers when replacing 
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service parts are not available during failures, due to the higher impact on the customer’s 
business operation. As a result, parts with high criticality need special attention and quick or 
even immediate response control techniques, while for parts with lower criticality the 
criterion becomes one of economic efficiency of replenishment operations in the supply chain 
(Huiskonen 2001). Criticality is compounded by two factors, the criticality of a part for the 
functioning of a product, and the criticality of a product in the operation of a customer. In 
the context of this paper, the focus is on the second element of criticality, i.e. the criticality 
of a product in the customer’s operation. Several authors have recognized the importance of 
the product or equipment criticality for the responsiveness of the service part supply chain. 
According to Cohen et al (1997) timely service is more critical to those companies whose 
products are used on-line to provide a critical function. Dekker et al (1998) show that 
equipment criticality is an important factor for determining stock levels, and differentiating 
policies for handling incoming replenishment orders for service parts. Simulation showed 
that reserving service part stock for critical equipment increased service levels in a cost-
effective way. This leads to the following set of hypotheses. 
 
H1a: Low product criticality leads to a lean service part supply chain strategy. 
 
H1b: High product criticality leads to a responsive service part supply chain strategy. 
 
Cohen and Lee (1990) state that reduced product life cycles and pressure to shorten product 
development leadtimes have made after sales part demand more volatile and more difficult 
to forecast. Shorter product life cycles reduce the possibility of collecting historical service 
part usage figures, which is an essential element in many service part planning and 
forecasting models, and therefore lead to higher service part uncertainty (Fortuin and Martin 
1999). More demand volatility and less predictability in case of short product life cycles 
require a more responsive service part supply chain in the line of Fisher’s model (Fisher 
1997). On the contrary, more stable and predictable service part demand due to long 
product life cycles requires a more lean service part supply chain in the line of Fisher’s 
model. This leads to the following set of hypotheses. 
 
H2a: Products with a long product life cycle match with a lean supply chain strategy. 
 
H2b: Products with a short product life cycle match with a responsive supply chain strategy. 
 
Randall et al (2003) empirically found a positive relationship between product variety and 
the choice for a responsive supply chain. Typically, the higher the level of product variety 
demanded by the marketplace, the lower will be the average volume per variant because 
total demand is spread across a greater number of Stock Keeping Units (SKUs). This will 
often mean that demand will be more variable at the SKU level. This will also imply that a 
greater variety of service parts is required and that the total service part volume is spread 
over a greater number of service parts, making the demand for individual service parts more 
variable and less predictable. Since more product variety is associated with more variable 
and less predictable service part demand, a more responsive service part supply chain is 
required. Conversely less product variety will require a more lean service part supply chain.  
Cohen et al (1990, 1997) conclude that business environmental changes such as the rapid 
introduction of new products, firms customizing their products in support of market niche 
strategies, and reduction of product life cycles have increased product variety, and thereby 
reduced the installed base of specific models. These changes have made demand per service 
part lower and less predictable, and lead to flexible manufacturing and supply chain 
concepts. This suggests that more product variety leads to more flexible manufacturing and 
supply chain concepts, due to an increase in demand uncertainty and volatility. 
This leads to the following set of hypotheses. 
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H3a: A low degree of product variety leads to a lean supply chain strategy. 
 
H3b: A high degree of product variety leads to a responsive supply chain strategy. 
 
In respect to the degree of product standardization a similar reasoning can be followed 
compared to product variety. A high degree of standardization leads to more commonality of 
product configurations and components (parts) making service part demand more stable and 
predictable. A low degree of standardization leads to a greater variety in product 
configurations and components (parts), making service part demand more volatility and less 
predictable. Fortuin and Martin (1997) describe that through product standardization the 
diversity of service parts may be reduced, so that the assortment can be smaller and the 
demand process for parts becomes more pronounced, perhaps so much that a SIC method is 
applicable. This leads to the following set of hypotheses. 
 
H4a: A high degree of product standardization leads to a lean supply chain strategy. 
 
H4b: A low degree of product standardization leads to a responsive supply chain strategy. 
 
In the context of Fisher’s model (1997) low demand predictability due to volatile demand 
patterns asks for more responsive supply chains for finished products, while high demand 
predictability due to more stable demand patterns leads to more lean supply chains for 
finished products. Although the demand patterns of finished products and service parts are 
never identical due to fundamental differences of the underlying demand drivers (Fortuin 
and Martin 1999, Huiskonen 2001), there is a certain relationship between the demand 
patterns of finished products and its related service parts. To understand this correlation, a 
closer look is needed at the relationship between finished product demand and service part 
demand which is in essence an indirect relationship. Service part demand relates to the total 
set of finished products which are in use at customers, containing the parts requiring 
replacement at times of failure. In other words, there is a dependency between service part 
demand and the finished product installed base rather then with the finished product 
demand itself. More precise, service part demand is driven by the number of part failures, 
with the latter being related to the size and content of the installed base i.e. the number of 
serviceable parts configured in installed products during a certain period (Cohen et al 1997, 
Cohen and Lee 1990). As a result, higher uncertainty related to the product installed base 
volumes and contents, for example as a result of limited or unreliable data availability, leads 
to lower service part demand predictability. Huiskonen (2001) states that the predictability 
of service part demand has an effect on the choice of the control principle, and suggests 
service part provisioning in case of low predictability, and time-phased service and 
maintenance in case of high predictability. The following hypotheses can be formulated. 
 
H5a: High product installed base predictability leads to a lean service part supply chain 
strategy. 
 
H5b: Low product installed base predictability leads to a responsive service part supply chain 
strategy. 
 
Aitken et al (2005) relate product volumes to the choice of either a lean or responsive 
supply chain strategy. The authors state that where products are aimed at high volume 
markets, conditions will often allow for lean-type production and make-to-stock strategies, 
and thus the focus can be on maximizing economies of scale. Conversely, where volumes 
are likely to be smaller the benefits of flexibility both in production and in the wider supply 
chain will be evident. Higher finished product volumes will lead to higher installed base 
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volumes, which ceteris paribus will lead to a higher service part demand (Cohen et al 1997). 
Huiskonen (2001) describes volume of demand as a key control characteristic of service 
parts which is related to the economies of scale of operations, which is common to all 
materials in the logistics chain. This leads to the following set of hypotheses. 
 
H6a: High product volumes lead to a lean supply chain strategy. 
 
H6b: Low product volumes lead to a responsive supply chain strategy. 
 
Based on empirical evidence Cigolini et al (2004) conclude that the phase which is dominant 
within the end product’s life cycle phase plays a major role in leading companies to adopt a 
particular supply chain management strategy. In general, with maturity and saturation as 
the dominant phases, an efficient supply chain strategy is more appropriate, while a 
responsive supply chain strategy is preferred for the introduction, growth, and decline 
phases. Aitken et al (2003, 2005) conclude that the supply chain strategy needs to be 
adjusted depending on the stage of a product’s life cycle due to changing customer 
requirements, demand characteristics and the typical order winner. During the early and late 
stages of a product life cycle the product demand is unpredictable and hence service levels 
(in terms of availability of a product) are the key order winner, requiring a more responsive 
type of supply chain strategies. During the maturity and saturation phases demand is more 
stable and predictable, which makes it best to compete on the key order winner of cost, 
requiring a lean supply chain strategy. With more stable and predictable finished product 
demand it can be expected that the installed base size and content is more stable and 
predictable, making the service part demand more stable and predictable. Of the three life 
cycle phases of service parts distinguished by Fortuin and Martin (1999), being the initial 
phase, the normal phase, and the final phase, only the normal phase allows to forecast 
service part demand trends due to the availability of historical demand figures.  
Kumar and Kumar (2004) highlight that the different phases of an equipment / system 
lifecycle can be represented by the well known “bath-tub” curve (see figure 4). This curve 
depicts a typical relatively high and unpredictable failure rate during the burn in and wear 
out phase of any equipment life-cycle. The “useful life” phase of the system is often 
characterized by a predictable and constant failure rate. In effect the service part demand 
predictability is relatively low during the initial and final phase and relatively high during the 
normal phase of a product life cycle. This leads to the following set of hypotheses. 
 
H7a: Products for which the dominant life cycle phase is the normal phase match with a lean  
        supply chain strategy. 
 
H7b: Products for which the dominant life cycle phase is the initial or final phase match  
        with a responsive supply chain strategy. 
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Figure 4 - The bathtub curve (source: Kumar and Kumar 2004) 
 
Kumar and Kumar (2004) point out that product / customer maintenance characteristics are 
crucial for defining the appropriate service delivery strategy. Fortuin and Martin (1999) 
emphasize the importance of the used maintenance concept for having knowledge of the 
origin of demand, which can help to forecast service part demand and to improve stock 
control policies. The authors state that demand arising from maintenance of technical 
systems strongly depends on the employed maintenance concept, which prescribes what 
maintenance has to be carried out and when. Maintenance concepts can be used to 
determine which parts will be labeled and managed as service parts, to get a good idea 
which parts are fast movers, slow movers or risk items, and to check which portion of the 
service part demand can be satisfied by (re)ordering on the basis of actual demand. Two 
opposite maintenance strategies can be distinguished namely a planned strategy versus an 
unplanned strategy. Planned (or preventive) maintenance relates to the maintenance 
activities performed according to a scheduled plan such that breakdowns and the need for 
emergency deliveries are minimized. Planned maintenance strategies identify service part 
need in early and time phased stage, leaving more time for acquiring or replenishing service 
parts, which leads to less emergency deliveries of service parts. On the opposite, unplanned 
(or failure-based) maintenance is carried out when required, while no prior planning is 
made. Much depends on the maintenance concept at the basis of service parts demand: for 
planned maintenance in principle no stock keeping of parts is needed, for corrective 
maintenance parts are required in stock as soon as the delivery time exceeds the acceptable 
waiting time (Fortuin and Martin 1999). This leads to the next hypotheses. 
 
H8a: Planned maintenance leads to a lean service part supply chain strategy. 
 
H8b: Unplanned maintenance leads to a responsive service part supply chain strategy. 
 
Cohen and Lee (1990) state that a company must explicitly distinguish different market  
segments based on different preferences for (tradeoff between) cost versus service levels, 
and treat this distinction as key factor to design a firm’s after sales concept and 
management of the support network. Companies typically set target cost and service levels 
that they hope to attain. Such target levels are based upon a company’s business strategy 
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and on its competitive situation in each product-market segment. Competitiveness can be 
created if firms at the efficient frontier, i.e. firms which are not dominated in their 
performance by other companies, because they either provide maximum service for a given 
level of cost, or provide a given level of service at a minimal cost (Cohen et al 1997). 
 
Pirttilä and Huiskonen (1996) emphasize the importance of differentiation of logistics 
services for creating logistics customer value, whereby a distinction is made between 
internal and external differentiation. The purpose of internal differentiation is to distinguish 
customer segments with different cost or service preferences and to offer the most suitable 
service combinations, also called service packages, to each segment. The purpose of 
external differentiation is to differentiate the service level of the company from that of 
competitors in order to create competitive advantage. External differentiation is feasible 
when superior after sales service with high service levels are relatively important for 
customers compared to differences in product characteristics and possibilities of price 
competition. The value creation needed in external differentiation can be illustrated by a 
value/service-curve which shows how a customer perceives value from different service 
levels (see figure 5). This curve indicates how sales are likely to change when service is 
improved. The external differentiation is achieved by moving further right along the curve 
than any of the competitors, i.e. by providing higher service levels which is valued by the 
customer. Providing high service levels requires a responsive supply chain strategy, which in 
its turn implies increased service cost as is visualized in figure 5. The increase in supply 
chain cost for providing higher service levels is caused due to required investments in more 
stocking locations, service capacity and inventory (Cohen at al 1997, Cohen and Lee 1990, 
Fortuin and Martin 1999). When service levels have low value as competitive factor, the 
above implies visa versa that the supply chain should be focused on cost (reduction), 
requiring a lean supply chain strategy. This leads to the following set of hypotheses. 
 
H9a: Low importance of superior product maintenance service levels as competitive factor 
leads to a lean supply chain strategy. 
 
H9b: High importance of superior product maintenance service levels as competitive factor 
leads to a responsive supply chain strategy. 
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Service value (perceived by the customer)  
and Service costs (provided by the suppliers) 
Value for customer (V) 
Cost for supplier B (Cb) 
Cost for supplier A (Ca) 
Service levels 
 
Figure 5 - Service value for customer (V) and costs for suppliers (Ca and Cb) as a function of 
service levels offered (source Pirttilä and Huiskonen 1996). 
 
 
Several authors describe the relevance of the service profitability for a company’s service 
supply chain strategy (Cohen et al 1997, Saccani et al 2007). Randall et al (2003) found 
that high product contribution margins are associated with responsive supply chain choices, 
because for products with high profitability timely product availability is crucial in order to 
capture the business profit, which requires a relatively high degree of responsiveness.  
In parallel to the situation for finished product supply chains, one can reason that higher 
profitability on product maintenance services also leads to more responsive service part 
supply chains, due to several complementary factors. If a finished product supply chain 
needs to be responsive to changes in customer demand such as increase or change in 
demand, it is crucial that the required service parts are available at the right times, places 
and cost, in order to be able to provide timely after sales support for the product. Secondly, 
if customers are willing to pay high, profitable prices for product maintenance services, 
service companies will tend to protect the profits by providing superior service levels. High 
profit margins will enable this goal, because it allows higher investments in sufficient service 
stock and capacity levels. Low profit margins require a cost focus to make the service 
affordable, and therefore will match with a lean strategy. This leads to the following set of 
hypotheses. 
 
H10a: Low profit margins on product maintenance services lead to a lean service part supply 
chain strategy. 
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H10b: High profit margins on product maintenance services lead to a responsive service part 
supply chain strategy. 
 
The complete conceptual model is visualized in figure 6. 
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Figure 6 - Conceptual model 
 
3 Research methodology 
This chapter describes the applied research methodology for validation of the conceptual 
model as derived from literature in the form of a single case study and a field survey 
(paragraph 3.1). Subsequently the statistical aspects are described for processing the field 
survey response data (paragraph 3.2). The applied triangulation, through the combined use 
of various research methodologies (literature review, case study, and field survey) increases 
the reliability of this study, but also improves practical applicability. 
3.1 Methods for validation of the conceptual model 
3.1.1 Case study 
The conceptual model is validated through a case study at the IBM Service Part Operations 
department for the geography Europe Middle-East and Africa. In particular are investigated 
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the relevance of the research subject and central research question, and the 
comprehensiveness and practical applicability of the (in)dependent variables. In addition, 
the questionnaire is pre-tested and finalized during the case study through a sample survey.  
 
The case study is performed in three steps. The first step contains desk research aimed at 
gathering earlier published management and strategy studies, internal business reports, and 
MBA graduation reports. Subsequently semi-structured interviews were taken from the 
Service Logistics Product Managers respectively responsible for Lenovo (PC) business and 
IBM Z-series server (mainframe) business. Each interview typically took one hour. At the 
start of the interviews the research study is introduced, with a focus on research 
background, main research question, conceptual model (high level), research roadmap, and 
the purpose and position of the case study and the field survey. After each interview the key 
outcomes of the interview were summarized and returned to the interviewees per email.  
 
Finally the questionnaire is pretested in two stages through a test group consisting of two 
Service Logistics Product Managers in SPO, and one independent external consultant. 
Feedback is requested on the following aspects of the questionnaire:  
 The technical functioning of the weblink and the webtool hosting the questionnaire;  
 The comprehensiveness and appeal of the email subject, introductory text, and 
definition of the response target group;  
 The comprehensiveness and appeal of the questionnaire and the correctness of the 
used language (spelling, grammar, style);  
 The comprehensiveness and applicability / validity of the questions and answers, and 
the logic and completeness of the response scales; 
 The time required to finish the questionnaire; 
 The chance on response bias (reviewed through the interviews).  
 
After the first test the findings were evaluated via a face to face interview with the test 
group, based on which the introductory email and questionnaire were improved on the 
following aspects: 
 Several questions are simplified and made more concrete because they were 
experienced as complex and abstract. Two examples are given: 
o The original question related to variable SCCAPUTI “To what extent is it 
important in the resource strategy to maintain high average utilization rate of 
service (support) capacities in the service part supply chain?” is changed into 
“How important are structurally high utilization rates of resources of the 
service capacity (think of: call management, customer engineering, transport, 
etc)?”. 
o The original question related to variable SCLTCOST “To what extent is it an 
important decision criterion in the service part leadtime strategy to shorten 
lead time as far as it does not increase cost?” is changed into ”How important 
is it, that supply chain cost do not increase, when aiming at leadtime 
reductions in the service part supply chain?” 
 Several response scales are adjusted to better reflect reality. One example is given: 
o The original response scale related to the question “Within what time should a 
product breakdown at a customer typically be solved?” (variable PRODFILL) 
being “[1] maximum 4 hours, [2] within 24 hours, [4] 24 to 48 hours, [5] 48 
hours or more”, is changed into [1] maximum 2 hours, [2] 2 to 6 hours, [3] 6 
to 24 hours, [4] 24 to 48 hours, [5] 48 hours or more”. This change was 
needed because the original response scale did not provide sufficient 
differentiation to reflect contractually offered service levels for high availability 
service segments. 
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 A rest class “[ ] Unknown or not applicable” is added for the questions related to the 
product and product maintenance factors, to allow for a “blank” answer in case a 
respondent is not able to reply. An advantage of providing such option is that more 
respondents are expected to fill in the complete questionnaire (and do not stop half 
way). The reliability of the survey may also increase; if a respondent cannot answer a 
question it is better to allow the respondent to reflect this through a “blank” score, 
rather then having the chance that a random “non blank” score is selected. A 
disadvantage is that respondents may be tempted to fill in a “blank” answer too 
quickly (i.e. introducing a form of response bias). 
 The introductory email is improved on the following aspects: 
o The time required to fill in the questionnaire is added (10-15 minutes). 
o It is clarified that a serviced product can be a single/stand alone product or an 
installation. 
After improvement of the introductory email and questionnaire a second test was done, 
allowing the respondents in the test group to enter their last remarks in the general 
comments field provided at the end of the questionnaire. Based on the received 
questionnaires no further adjustments appeared necessary. 
3.1.2 Field survey 
The conceptual model is tested through a web-survey, using the improved questionnaire and 
introductory email.  
 
Population 
The population consists of production or service companies in The Netherlands responsible 
for the (after sales) services of capital goods either in house or in outsourced mode. The 
survey is performed cross industry, which means (in terms of the respondent category 
variables) that the population consists of companies operating in multiple industry segments 
in business-to-business or business-to-consumer markets, and of small, medium, and large 
companies. 
 
Target response group 
The target respondent group consists of managers or senior professionals that are working 
in above described company types, and that have knowledge of or responsibility for the after 
sales service logistics. The field survey was distributed to the target response group through 
the following distribution channels, of which the channels under a, b and c are most 
important due to the match with the target response group, and the direct mailing 
approach: 
a. Industry organization “Service Logistics Forum (SLF)”: direct emailing to the total SLF 
address file (± 250 email addresses); 
b. Linked-in group “VLM Community Service Logistics”: direct emailing to all community 
members (± 120 email addresses); 
c. Linked-in group “Current and Ex-IBM Employee Group”: direct emailing to selected 
contacts (± 5 email addresses). 
d. Industry organization “Vereniging Logistiek Management (VLM)”: publication on 
website, and distribution through electronic newsletter (± 1.200 newsletter 
members); 
e. News, knowledge and career website “Logistiek.nl”, community service logistics: 
publication on website, and distribution through electronic newsletter (distribution to 
±18.000 email addresses); 
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Unit of analysis 
The unit of analysis in this study is a main product(line) of the company as selected by the 
respondent and the corresponding supply chain strategy. The term “company” is used in a 
wide sense. Most often it is a production or business unit, which can be a complete company 
or a business unit or division of a larger corporation. The most appropriate denomination of 
the unit of study is the business unit entity, but to keep it comprehensible the term 
“company” is used (based on Selldin and Olhager 2007). 
 
Measures to reduce non response 
Several measures are taken to minimize non-response. Firstly, the scale types for all 
questions allow a judgmental way of response, avoiding the need to look up exact company 
details. Secondly the quality of the questionnaire and introductory email is improved based 
on evaluation results from the sample survey taken during the case study. Thirdly, there are 
two incentives which may increase motivation to participate: all respondents can optionally 
receive an executive summary of the final research results and can compete for a diner 
check. Fourth, reminder emails increased awareness and cooperation. In addition, before 
distribution of the reminder emails, the description of the respondent target group has been 
adjusted based on feedback received from the first email round, emphasizing the need to 
have some knowledge of the (maintenance of) products. 
3.2 Statistical aspects 
The following sub paragraphs describe key aspects of the statistical analysis as applied on 
the response data collected through the websurvey. 
3.2.1 Sample selection and research units 
Ideally some kind of random (and stratified) sample should be taken from an exactly defined 
population of companies in The Netherlands with the sample (pro rata) spread over the 
distinguished categories in the target respondent group, followed by identification of service 
logistics employees per selected company. With such approach it appeared difficult in 
practice to find qualitatively good contacts in the area of (after sales) service logistics. 
Therefore a more practical and straightforward approach is used for sample selection as 
described under paragraph 3.1.2 Field survey. The distribution lists of the service logistics 
industry organizations (SLF and VLM Service Logistics Community) provide both a good 
spread over the target respondent groups and contain the required company employees with 
responsibility for service logistics at the same time (no further proof provided). Application 
of homogeneity tests (Cronbach’s alpha) can afterwards provide clues on the equality 
between respondent groups in terms of the received scores on independent and dependent 
variables and resulting correlations. 
3.2.2 Scale types 
The scale types for the survey variables are chosen based on fit with the type of analysis, 
and the easiness of response. Likert scales are used with judgmental type of scores for all of 
the independent variables and for some of the independent variables. For the remaining 
independent variables and the variables concerning the respondent’s category scales with 
predefined response options are provided. Answers can be provided quickly because 
respondents can select answers from the provided response classes in a more judgmental 
way, and do not need to verify the exact values. An additional advantage of not having to 
provide exact values is that respondents will more easily provide answers in case variables 
relate to sensitive company data. A disadvantage of judgmental scale types is the loss of 
information compared to exact values. 
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3.2.3 Validity and reliability 
The reliability of the research is increased by applying triangulation in the form of three 
different research types: the conceptual model and hypotheses being derived from 
literature, verified through a case study, and statistically analyzed through a field survey. 
 
Reliability of the questionnaire is further increased through re-iteration of some of the 
questions with a slight change in the formulation of the questions, with both questions 
relating to the same construct (for example the percentage planned versus unplanned 
maintenance activities).  
 
Testing of the reliability (homogeneity) of the combined variables via an item test based on 
Cronbach’s alpha results in acceptance of COMPSIZE, SCLEANTL, SCRESPTL and MAUNPLAV, 
and in rejection of PRCRITAV. Figure 7 contains a summary of the Cronbach’s alpha tests 
(SPSP output in appendix 7).  The Cronbach’s alpha score of 0,599 for SCRESPTL is  
moderately high, but is regarded as acceptable due to the limited number of items (N = 4) 
and the relative complexity of the variable SCRESPTL. There is no opportunity to increase 
the Cronbach’s alpha for both SCRESPTL and PRCRITAV by deleting one or more items. The 
rejected variable PRCRITAV implies that the underlying independent variables PRODCRIT 
and PRODFILL have to be used for further statistical processing. 
 
Recoded variable Cronbach’s alpha N of items Valid Cases 
COMPSIZE 0,860* 2 85 
SCLEANTL 0,759* 4 85 
SCRESPTL 0,599* 4 85 
PRCRITAV 0,012** 2 85 
MAUNPLAV (or MAIPDLAV) 0,760* 2 85 
 
Notes: 
* accepted 
** rejected 
 
Figure 7 - Homogeneity test results (Cronbach’s alpha). 
 
The validity of this study is reviewed through the case study at IBM Spare Parts Operation, 
by in depth mapping of the (in)dependent variables both in the strategy formulation process 
as well as in the implemented supply chain structures and operational processes. Due to the 
generic definition of the lean and responsive supply chain strategies (or more precise the 
strategy variables) this method of reviewing validity is defendable. 
3.2.4 Non-response bias 
Non-response bias is estimated by comparing the initial responses (first email round) with 
those received after sending reminders (second email round). This is done by introducing a 
test (grouping) variable NONRESPB and assigning the value 1 for “early” respondents and 
the value 2 for “late” respondents, and by testing equality between the groups of early and 
late respondents via the Mann-Whitney test on all dependent and independent variables 
(SCLEANTL, SCRESPTL, PRODCRIT, PRODFILL, PRODVARI, PRODSTAN, PRODINST, 
PRODVOLU, PRODLIFE, PRODMATU, MAUNPLAV, MAINCONT, and MAINCOMP). For none of 
the dependent and independent variables a significant difference is found between the two 
respondents groups. Appendix 10 contains the SPSP output of the Mann-Whitney tests.  
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3.2.5 Statistical data analysis 
The survey results are statistically analyzed with SPSSTM using appropriate statistical 
techniques. Depending on the statistical outcomes each hypotheses is assessed and (fully or 
partially) accepted or rejected. The results of the survey are then reflected back on the 
central research question and the research methodology. The following sequential steps 
describe the applied roadmap for statistical analysis. 
 
 Download of raw data, removal of unusable response records, coding scheme 
All response records are downloaded from the webtool into a spreadsheet, followed by 
removal of unusable records. To enable proper analysis in SPSS the raw data is structured in 
a clear coding scheme with a sequential respondent number per data row, the research 
variables names in the column heads, and the scores per respondent as numerical value in 
the data section.  
 
 Variable and data load into SPSS 
All variables are further defined in SPSS.  
 
 Check on data quality 
Frequency tables are generated for all variables, based on which averages and spread of the 
scores can be analyzed. Special attention is given to coding errors, i.e. invalid scores. 
 
 Missing values 
For missing values the options “valid percentages used” and “exclude cases pairwise” are 
chosen as default, implying that SPSS will exclude in the statistical calculations the scores on 
the pairs with a missing value on one or two variables per pair.  
 
 Data reduction and recoding 
The four independent variables representing a company’s choice for a lean supply chain 
(SCCOST, SCMININV, SCUTIL, SCLTCOST) are combined into one variable representing the 
choice for a lean strategy (SCLEANTL). The score on the combined variable is the average 
score of the underlying four variables. The scale of both underlying and combined variables 
is ordinal.  
The four independent variables representing a company’s choice for a responsive supply 
chain (SCQRESP, SCBUFSTO, SCBUFCAP, SCLTAGGR) are combined into one variable 
representing the choice for a responsive strategy (SCRESPTL). The score on the combined 
variable is the average score of the underlying four variables. The scale of both underlying 
and combined variables is ordinal.  
The variables PRODCRIT and PRODFIL1 are combined into PRCRITAV, representing the 
degree in which a product is important for a customer’s core process continuity. 
The variables SALETURN and NUMBEMPL are combined into COMPSIZE, representing the 
relative size of the company.  
The variables PLNDMAIN and UNPLMAI1 are combined into MAIDPLAV, representing the 
percentage of maintenance activities that is planned or preventive in nature. 
The variables PLNDMAI1 and UNPLMAIN are combined into MAUNPLAV (inverse of 
MAIDPLAV), representing the percentage of maintenance activities that is unplanned or 
corrective in nature.  
 
To support total scores for the combined variables (SCLEANTL, SCRESPTL, COMPSIZE and 
MAUNPLAV or MAIDPLAV) the scores on the underlying individual variables should be 
unidirectional, i.e. increase of the score on an individual variable should always lead to an 
increase of the score on the combined variable, and decrease of the score on an individual 
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variable should always lead to a decrease of the score on the combined variable. Due to this, 
recoding of some of the variables is required (i.e. reversing of scores). 
 
 Statistical test schemes 
The schemes in figures 8, 9, 10 and 11 list the used statistical tests. Figure 8 deals with the 
item test (homogeneity test) for the combined dependent variables. Figure 9 deals with the 
correlation tests between the independent variables (product and product-maintenance 
factors) and the dependent variables (supply chain strategies) as defined in the hypotheses 
and operationalized in the questionnaire. Figure 10 relates to the testing of (averages of 
scores) between groups of respondents defined by the respondent category variables. Figure 
11 summarizes the testing of the non response bias by comparing the scores of early and 
late respondent groups. 
 
 
Recoded 
variable  
 
Definition of recoded variable Variable 
scale 
Statistical test(s) 
 
 
COMPSIZE Sum of (scores on) SALETURN and 
NUMBEMPL 
PRCRITAV Average of (scores on) PRODCRIT and 
PRODFIL1 
MAUNPLAV 
 
Average of (scores on) PLNDMAI1 and 
UNPLMAIN 
MAIDPLAV 
 
Average of (scores on) PLNDMAIN and 
UNPLMAI1 
SCLEANTL Average of (scores on) SCMINCOS, 
SCMININV, SCCAPUTI, and SCLTCOST 
SCRESPTL  
 
Average of (scores on) SCQUICKR, 
SCBUFSTO, SCBUFCAP, SCLTAGGR 
Ordinal Item test:  
Cronbach’s alpha 
 
 
Figure 8 – Data reduction, combined variables (with total or average scores). 
 
 
Independent 
variable 
 
Variable 
scale 
Dependent 
variable 
Variable 
scale 
Statistical test(s) 
PRODCRIT,  
PRODFILL,  
PRODVARI, 
PRODSTAN, 
PRODINST, 
PRODVOLU, 
PRODLIFE,  
PRODMATU,  
MAUNPLAV (or 
MAIDPLAV), 
MAINCONT, 
MAINCOMP 
Ordinal / 
Interval 
SCLEANTL 
SCRESPTL  
 
Ordinal Bivariate correlation analysis:  
- Pearson 
- Kendalls tau-b and c 
- Spearman's Coefficient of 
Rank Correlation 
 
 
Figure 9 – Correlation between independent and dependent variables. 
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Respondent 
category 
Variable  
(= grouping  
variable) 
 
Variable 
scale 
Number and 
type of 
categories 
(In)dependent 
variable (=test  
variable) 
 
Lowest 
variable 
scale 
Statistical 
test(s) 
COMPSIZE 
PRODTYPE 
CORETYPE 
 
Nominal 3 or more 
independent 
samples 
PRODCRIT,  
PRODFILL, 
PRODVARI, 
PRODSTAN, 
PRODINST, 
PRODVOLU, 
PRODLIFE,  
PRODMATU,  
MAUNPLAV (or 
MAIDPLAV), 
MAINCONT, 
MAINCOMP 
SCLEANTL, 
SCRESPTL 
 
Ordinal Kruskal-
Wallis 
 
Figure 10 – Testing of averages between categories (groups) of respondents. 
 
 
Respondent 
category 
Variable  
(= grouping  
variable) 
 
Variable 
scale 
Number and 
type of 
categories 
(In)dependent 
variable (=test  
variable) 
 
Lowest  
variable 
scale 
Statistical 
test(s) 
“Early 
respondents” 
(first 51 
respondents) 
 
“Late 
respondents” 
(last 34 
respondents)  
Nominal 2 
independent 
samples 
PRODCRIT,  
PRODFILL, 
PRODVARI, 
PRODSTAN, 
PRODINST, 
PRODVOLU, 
PRODLIFE,  
PRODMATU,  
MAUNPLAV (or 
MAIDPLAV), 
MAINCONT, 
MAINCOMP 
SCLEANTL, 
SCRESPTL 
 
Ordinal  Mann-
Whitney 
 
Figure 11 – Testing of non response bias; comparing early versus late respondents. 
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4 Results 
4.1 Case study results 
4.1.1 The IBM Spare Parts Operation 
The IBM Spare Parts Operation (SPO) is on global level responsible for the logistics of all 
service parts for both IBM and non-IBM machines representing 5000 different Machine Types 
and 40.000 partnumbers. Total worldwide SPO service part inventory value reaches 650 
million which is stored in 4 main hubs and over 300 field locations in ±170 countries. SPO is 
organized in three geographical areas: America’s, Europe Middle East & Africa (EMEA), and 
Asia Pacific. Figure 12 schematically represents SPO’s infrastructure on a worldwide level. 
 
 
 
Figure 12 - Service Parts Operations (SPO) infrastructure on worldwide level [SPO-1]. 
 
SPO’s mission is to execute and balance the triangle targets service, inventory and cost (see 
figure 13) and to assist in providing the best Service Logistics solutions for its customers. 
 
 
Figure 13 - SPO triangle: balancing of Service levels, Inventory & Cost targets [SPO-1]. 
 
SPO performs several support functions, such as Parts Planning, Inventory Management, 
Procurement, and Reutilization Management. Import and export administration, warehouse 
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management, transportation, and physical delivery are outsourced to logistics service 
provider Geodis on a worldwide basis.  
 
SPO supports both internal and external customers. Internal customers are IBM Product 
Divisions and IBM Maintenance Technology Services (MTS), responsible for marketing, sales 
and execution programs related to maintenance services organized per country or region 
(International Marketing Teams). Major external customers are Lenovo (PC products) and 
Infoprint (printers). Besides towards customers SPO is also accountable towards so called 
International Operating Teams, which have responsibility and decision power related to 
organizational processes and resources.  
 
The case study has been performed on SPO EMEA level. 
4.1.2 Mapping of the dependent variables with the SPO strategy 
The dependent variables of the conceptual model, i.e. a lean versus a responsive strategy 
show a good match with the SPO EMEA strategy with reference to two supply chain 
strategies (see figure 14): 
 Base services, differentiation by convenience and cost. 
For low end products (Lenovo PC, IBM X-series) the SPO EMEA service part supply 
chain strategy is primarily focused on standard services (part exchange) and remote 
services (remote diagnostics, avoiding costly visits of Customer Engineers), and multi-
day service levels. 
 High availability services, differentiation by responsiveness. 
For high end products such as mainframes (IBM Z-series) and mid range servers (IBM 
I&P-series) the SPO EMEA service part supply chain strategy is primarily focused on 
maintaining sufficient availability of parts and service capacity, extended on site 
services, and high service levels (2 or 4 hour). 
 
 
  Figure 14 – The dichotomous SPO EMEA service part supply chain strategy [SPO-3]. 
 
 
The underlying elements that characterize the lean and responsive strategy are found 
present in the SPO EMEA strategy. 
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SPO EMEA’s lean strategy for base services (low end, i.e. PC, product support) has a main 
focus on cost reduction. The market for low end products and related base services is a 
commoditized market with low profit margins, which requires low cost warranty and 
maintenance services. The low cost strategy is built on efficient use of resources including 
inventory and service capacity, for example in the form of global commodity planning and 
procurement functions, and outsourcing of the physical logistics activities for (PC) 
commodity parts. Delivery of service parts is for low end products at the lowest levels, being 
next or mostly second business day, and is only increased to a premium service level in case 
of emergencies or contractual maintenance cost coverage. Leadtime reduction programs are 
focused on, or driven by, cost reduction targets. For commodities the supplier base consists 
of a fluent set of service part manufacturers (OEM’s), with ongoing supplier selection 
depending on developments in technology, price levels, volumes, and emerging markets (for 
example China). 
 
SPO EMEA’s responsive strategy for high availability services (high end, i.e. mainframe, 
product support) has a main focus on service levels. The supported high end products are 
mission critical for customers with high penalty costs in case of product breakdown. 
Therefore the supportive supply chain is characterized by high (safety) stock levels, with 
dedicated stock, 24/7 service support, and reserved transport capacity for critical customers 
and parts. Leadtime reduction is a strategic objective, but mainly to ensure service level 
targets. High end service parts are mainly sourced from IBM Manufacturing plants due to the 
fact that these parts are built on IBM proprietary technology. 
4.1.3 Mapping of the independent variables with the SPO strategy 
Mapping of the independent variables of the conceptual model (product factors and product 
maintenance factors) with the strategy drivers used by SPO EMEA resulted partly in a match.  
 
Product maintenance factors appear important drivers for the SPO EMEA service parts supply 
chain strategy. The type of maintenance service provided, maintenance revenue and profit, 
and competitive positioning in the maintenance market are literally mentioned as key factors 
for determining the after sales service pallet and infrastructure. The type of service provided 
relates to the question whether base services or high availability services are required, but 
also defines other elements such as the role of the customer in the product maintenance, 
and contractually defined service and inventory levels.  
 
One of the product factors is explicitly mentioned as driver for the SPO EMEA service parts 
supply chain strategy, which is the position in the life cycle (maturity). At the launch of new 
products there is a sharp focus on getting minimum service part inventory available at 
central stock level (“Central Buffer” located in Venlo, The Netherlands) to support the 
“General Availability date” which is the first date on which new products can be ordered by 
customers. In the normal phase the service network for a product is controlled based on 
defined (general / customer based) service levels, and inventory allocation and 
replenishment policies. Besides Central Buffer, also local inventory locations are used to 
service customers. In the final phase, when products near the so called End Of Service date, 
the focus is on concentration of service part stock (in Central Buffer, or even on global 
level), and on the removal of products for which service part availability and/or the cost 
effectiveness of services starts to become a problem. 
The product factor criticality is also mentioned as strategy driver, defined in the form of 
dissatisfaction cost, i.e. the penalty cost of a product breakdown due to part failure. 
Important in this regard is the (existence of) service contract conditions agreed with 
customers.  
Product volumes are regarded as important factor for structuring the supply chain for service 
parts. High volume products allow for more efficient service part production and inventory 
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replenishment mechanisms and decentralized stock levels. In general low volume products 
have a higher obsolescence risk, need more centralized stocking and more restrictive 
replenishment methodologies.  
The four remaining product factors, i.e. percentage of standard components, variety, life 
cycle length and installed base predictability, are not explicitly mentioned as drivers for the 
supply chain strategy. However, all product factors are perceived as factors that may 
influence supply chain strategy, and are used to determine inventory levels, and inventory 
allocation and replenishment procedures through inventory control parameter settings. 
 
Besides product factors also service part related factors are explicitly mentioned as SPO 
EMEA supply chain strategy drivers. One of the interviewees emphasized: “I definitely miss 
the part price in your strategy model. It is one of the most important factors for a service 
part supply chain strategy, since it influences almost every supply chain aspect”. 
Other relevant service part related factors are scrap risk and referal cost. Scrap risk is 
defined as percentage obsoletion risk of a service part times the value of the part. Referal 
cost is the cost of referring parts from local stock locations back to more central stock 
locations.  
 
One the interviewees criticized that the customer dimension lacks in the proposed strategy 
model: “although the product dimension is important, I miss the customer dimension which 
is of increasing importance for structuring and managing our supply chain”. Two recent 
developments indicate the increasingly important role of the customer focus in shaping the 
supply chain: the change in service level measurement from “Part Availability Level” to “Part 
Delivery Time”, and the integration of customer contract information in advanced inventory 
allocation optimization software-based models (“HATS”, “Network Neighborhood”).   
 
Finally a complicating factor is highlighted. SPO EMEA has to a certain extent a one-size-fits-
all business model and infrastructure model with differentiation of processes and service 
levels through parameter based systems. As a result a clear distinction between lean and 
responsive strategy and structure elements can not always be made. Another leveling factor 
is that high end products also contain commodity parts and parts with low criticality, while 
low end products may be highly critical in customer processes. Because of this products and 
related service parts can not be strictly divided in specific, uniform strategy classes. 
4.1.4 Case study conclusions 
The two service part supply chain strategies are found back in the SPO EMEA operation. 
All product maintenance factors and three product factors were recognized as important 
strategic drivers. Four product factors were not directly recognized as strategy drivers 
(percentage of standard components, variety, life cycle length and installed base 
predictability), but were also regarded as important for structuring the supply chain.  
 
Also a number of limitations of the proposed model are highlighted: 
- Service part characteristics and customer dimension are missing as strategy drivers. 
- A lean or responsive strategy can not always be strictly assigned to products, because 
products may be build up of different components with a different service / cost 
requirements per type of component. Also a product may have different applications 
(functions) in different customer environments, also leading to different supply chain 
needs. 
- A strict distinction in lean and responsive supply chain strategies is not always possible, 
due to common processes, parameter based systems, and resource allocation 
mechanisms. 
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Since no single approach or model can cover all supply chain design aspects, the limitations 
will be addressed in the conclusions and recommendations section. Based on the above the 
case study leads to acceptance of the complete research model for use in the field survey. 
4.2 Field survey 
4.2.1 Raw data analysis 
Close follow up of the response rates after issuing of the field survey per distribution channel 
(see paragraph 3.1.2) clearly indicates that direct emailing (using the distributions lists of 
SLF and VLM service logistics community) gave by far most response in both relative and 
absolute sense. 
 
In total 104 respondents records were downloaded from the webtool, of which 85 were 
useable. The remaining 19 records were removed, because they only contained scores on 
the respondent category and the strategy variables. A clarification of the relatively large 
number of respondents that did not fill in the questions related to the product and product 
maintenance factors seems to be the lack of knowledge of these factors in a subset of the 
respondents such as consultants and advisors. This clarification is based on the comments of 
several respondents received in the first mailing round through email or the free comments 
field in the questionnaire. To avoid incomplete questionnaires the reminder email in the 
second mailing session emphasized knowledge of products and product maintenance as 
prerequisite for filling in the questionnaire. 
 
Figure 15 shows the distribution over the distinguished respondent positions in the 
organization (N = 85). 
 
The 85 useable data records were uploaded in SPSP and checked on correctness through the 
generation of frequency tables, the SPSP output can be found in appendix 6. Scores on rest 
classes “Unknown or not applicable” are showing up in SPSP as missing values by including 
only the non rest class scores under Values. No variable coding errors or invalid data entries 
(scores) were found. All variables showed sufficient spread over the response scoring 
options to keep them included in further statistical analysis. The score spread on the 
respondent category related questions is a first indication that the field survey is indeed 
cross industry. 
 
The means, standard deviations and the number of valid responses of the research variables 
are summarized in figure 16. 
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Figure 15 – The distribution over the respondent’s position in the organization (N=85). 
 
 
Research Variable N Mean SD 
1.  SCLEANTL 85 4.03 .669 
2.  SCRESPTL 85 3.61 .603 
3.  PRODCRIT 85 4.6 .64 
4.  PRODFILL 72 2.92 1.045 
5.  PRODVARI 68 2.25 1.084 
6.  PRODSTAN 64 2.88 1.228 
7.  PRODINST 52 1.65 .738 
8.  PRODVOLU 76 1.53 .702 
9.  PRODLIFE 76 4.33 .87 
10. PRODMATU 62 3.37 1.028 
11. MAUNPLAV  73 3.24 1.093 
12. MAINCOMP 75 4.01 .966 
13. MAINCONT 49 2.27 .605 
 
Figure 16 – Valid scores, Means, and Standard Deviations. 
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4.2.2 Correlation analysis 
Testing of the correlation between the distinguished pairs of dependent and independent 
variables leads to the results as in figures 17, 18, and 19. Appendix 8 contains the SPSP 
output for significant correlations. All of the significant correlations are low to moderate.  
 
Research Variable 1 2 3 4 5 6 7 8 9 10 11 12 13 
1.  SCLEANTL 1.000 .223* .035 .020 .013 -.004 -.152 .143 -.048 .007 .250* .267* .281*
2.  SCRESPTL .223* 1.000 .103 -.057 -.063 -.216* -.156 -.185 .189 -.087 .003 .210* -.042
3.  PRODCRIT .035 .103 1.000 -.007 -.097 .111 .001 .038 .245* .006 .023 .115 .041
4.  PRODFILL .020 -.057 -.007 1.000 -.222* -.028 .078 .093 .270* -.023 .001 .009 .139
5.  PRODVARI .013 -.063 -.097 -.222* 1.000 .027 .045 .177 -.185 -.259* -.039 -.048 .012
6.  PRODSTAN -.004 -.216* .111 -.028 .027 1.000 -.037 .257* -.037 .112 .001 -.049 .127
7.  PRODINST -.152 -.156 .001 .078 .045 -.037 1.000 -.137 -.114 -.046 .229 -.038 .022
8.  PRODVOLU .143 -.185 .038 .093 .177 .257* -.137 1.000 -.171 .052 .080 .162 .083
9.  PRODLIFE -.048 .189 .245* .270* -.185 -.037 -.114 -.171 1.000 .228* -.171 .173 .288*
10. PRODMATU .007 -.087 .006 -.023 -.259* .112 -.046 .052 .228* 1.000 -.039 .121 -.018
11. MAUNPLAV  .250* .003 .023 .001 -.039 .001 .229 .080 -.171 -.039 1.000 .105 .072
12. MAINCOMP .267* .210* .115 .009 -.048 -.049 -.038 .162 .173 .121 .105 1.000 .150
13. MAINCONT .281* -.042 .041 .139 .012 .127 .022 .083 .288* -.018 .072 .150 1.000
 
Notes. N = 85 
* p < .05 
         Figure 17 – Correlations, Pearson. 
 
 
Research Variable 1 2 3 4 5 6 7 8 9 10 11 12 13 
1.  SCLEANTL 1.000 .083 .019 -.008 .002 .007 -.178 .054 -.078 -.022 .160* .117 .218*
2.  SCRESPTL .083 1.000 .126 -.062 .009 -.169* -.121 -.145 .186* .000 -.006 .100 -.010
3.  PRODCRIT .019 .126 1.000 -.046 -.046 .071 .010 .054 .140 -.054 .025 .047 .083
4.  PRODFILL -.008 -.062 -.046 1.000 -.132 -.031 .070 .105 .176 -.039 .014 .017 .028
5.  PRODVARI .002 .009 -.046 -.132 1.000 .003 .032 .217* -.112-.266** -.036 .026 .030
6.  PRODSTAN .007 -.169* .071 -.031 .003 1.000 -.033 .256** -.171 .034 .005 -.037 .083
7.  PRODINST -.178 -.121 .010 .070 .032 -.033 1.000 -.107 -.075 -.020 .158 -.082 .091
8.  PRODVOLU .054 -.145 .054 .105 .217* .256** -.107 1.000-.265** -.038 .027 .177 .065
9.  PRODLIFE -.078 .186* .140 .176 -.112 -.171 -.075-.265** 1.000 .121 -.202* .034 .126
10. PRODMATU -.022 .000 -.054 -.039-.266** .034 -.020 -.038 .121 1.000 .025 .004 -.082
11. MAUNPLAV  .160* -.006 .025 .014 -.036 .005 .158 .027 -.202* .025 1.000 .034 .044
12. MAINCOMP .117 .100 .047 .017 .026 -.037 -.082 .177 .034 .004 .034 1.000 .047
13. MAINCONT .218* -.010 .083 .028 .030 .083 .091 .065 .126 -.082 .044 .047 1.000
 
Notes. N = 85 
* p < .05 
** p < .01 
         Figure 18 – Correlations, Kendall’s tau-b. 
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Research Variable 1 2 3 4 5 6 7 8 9 10 11 12 13 
1.  SCLEANTL 1.000 .102 .023 -.005 .005 .005 -.226 .063 -.095 -.025 .206* .145 .259*
2.  SCRESPTL .102 1.000 .149 -.074 .016 -.218* -.147 -.173 .226* -.006 -.011 .117 -.012
3.  PRODCRIT .023 .149 1.000 -.051 -.051 .082 .011 .058 .152 -.055 .029 .052 .086
4.  PRODFILL -.005 -.074 -.051 1.000 -.159 -.035 .077 .119 .200 -.041 .018 .021 .039
5.  PRODVARI .005 .016 -.051 -.159 1.000 .003 .039 .243* -.127-.325** -.042 .030 .033
6.  PRODSTAN .005 -.218* .082 -.035 .003 1.000 -.038 .309** -.191 .048 .003 -.044 .095
7.  PRODINST -.226 -.147 .011 .077 .039 -.038 1.000 -.121 -.086 -.022 .185 -.092 .097
8.  PRODVOLU .063 -.173 .058 .119 .243* .309** -.121 1.000-.287** -.041 .034 .201* .069
9.  PRODLIFE -.095 .226* .152 .200 -.127 -.191 -.086-.287** 1.000 .133 -.243* .036 .133
10. PRODMATU -.025 -.006 -.055 -.041-.325** .048 -.022 -.041 .133 1.000 .031 .000 -.082
11. MAUNPLAV  .206* -.011 .029 .018 -.042 .003 .185 .034 -.243* .031 1.000 .045 .050
12. MAINCOMP .145 .117 .052 .021 .030 -.044 -.092 .201* .036 .000 .045 1.000 .049
13. MAINCONT .259* -.012 .086 .039 .033 .095 .097 .069 .133 -.082 .050 .049 1.000
 
Notes. N = 85 
* p < .05 
** p < .01 
         Figure 19 – Correlations, Spearman’s rho. 
 
4.2.3 Analysis of homogeneity between respondent categories 
The respondent categories are defined by the variables RESPPOSI, COMPSIZE, PRODTYPE, 
and CORETYPE. By using the Kruskal-Wallis test the (scoring) homogeneity is pairwise 
tested per individual respondent category variable as grouping variable and with the total list 
of (in)dependent variables as test variables, i.e. SCLEANTL, SCRESPTL, PRODCRIT, 
PRODFILL. PRODVARI, PRODSTAN, PRODINST, PRODVOLU, PRODLIFE, PRODMATU, 
MAUNPLAV (or MAIPDLAV), MAINCONT, and MAINCOMP.  
 
Significant differences, all with p < 0.05, are found between the pairs CORETYPE and 
SCEANTL, CORETYPE and SCRESPTL, COMPSIZE and PRODFIL, COMPSIZE and PRODLIFE. 
Figure 20 summarizes the significant results, appendix 9 contains the SPSP output. 
For all other pairs of respondent category variables and (in)dependent variables no 
significant score differences are found. 
 
Respondent 
category 
variable  
(In)dependent 
variable 
N Mean Rank 
minimum - maximum 
Chi-Square Df Asymp. Sig. 
CORETYPE SCLEANTL 84      9.25 - 74.50 16.110 6 .013 
CORETYPE SCRESPTL 84    31.77 - 76.75 13.857 6 .031 
COMPSIZE PRODFILL 72    15.50 - 55.30 13.029 6 .043 
COMPSIZE PRODLIFE 76    16.83 - 48.38 14.435 6 .025 
 
Figure 20 – Significant differences between scores on (in)dependent variables per 
         respondent category variable (Kruskal-Wallis test). 
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4.2.4 Hypotheses acceptance or rejection 
Based on the results of the performed statistical analysis, as summarized in paragraphs 
4.2.1 to 4.2.3, the initial twenty hypotheses H1a to H10b are either rejected, accepted or 
“technically” rejected as summarized hereafter. A correlation is regarded as significant if at 
least one of the performed correlation tests results is significant. 
 
Rejected hypotheses 
The following fifteen hypotheses are rejected due to the lack of a significant correlation 
between the pairs of dependent and independent variables: 
H1a:  Low product criticality leads to a lean service part supply chain strategy. 
H1b:  High product criticality leads to a responsive service part supply chain strategy. 
H2a:  Products with a long product life cycle match with a lean supply chain strategy. 
H3a:  A low degree of product variety leads to a lean supply chain strategy. 
H3b:  A high degree of product variety leads to a responsive supply chain strategy. 
H4a:  A high degree of product standardization leads to a lean supply chain strategy. 
H5a:  High product installed base predictability leads to a lean service part supply chain 
        strategy. 
H5b:  Low product installed base predictability leads to a responsive service part supply  
chain strategy. 
H6a:  High product volumes lead to a lean supply chain strategy. 
H6b:  Low product volumes lead to a responsive supply chain strategy. 
H7a:  Products for which the dominant life cycle phase is the normal phase match with a 
lean supply chain strategy. 
H7b:  Products for which the dominant life cycle phase is the initial or final phase match  
 with a responsive supply chain strategy. 
H8b:  Unplanned maintenance leads to a responsive service part supply chain strategy. 
H10b: High profit margins on product maintenance services lead to a responsive service 
part supply chain strategy. 
 
Accepted hypotheses 
The following two hypotheses are accepted due to the existence of a significant correlation 
between the pairs of dependent and independent variables: 
H4b:  A low degree of product standardization leads to a responsive supply chain strategy. 
H9b:  High importance of superior product maintenance service levels as competitive factor  
leads to a responsive supply chain strategy. 
 
“Technically” rejected hypotheses due to reverse correlations 
The following three hypotheses are “technically” rejected due to the fact that the measured 
correlation is reverse compared to the hypothesized (expected) correlation: 
H2b:   Products with a short product life cycle match with a responsive supply chain strategy 
H8a:   Planned maintenance leads to a lean service part supply chain strategy. 
H9a:  Low importance of superior product maintenance service levels as competitive factor  
leads to a lean supply chain strategy. 
H10a: Low profit margins on product maintenance services lead to a lean service part  
supply chain strategy. 
 
For the reverse correlations possible explanations are provided hereafter, if possible with 
supportive statistical data. The explanations are not supported by theoretical or practical 
evidence. More research is required to verify them. 
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 Reverse correlation on H2b - Products with a short product life cycle match 
with a responsive supply chain strategy 
A clarification may be that products with a longer life cycle length are in general products 
(installations) on which the core of a customer’s business operation is running. Therefore 
these products are more critical for a customer, and thus require a responsive strategy. This 
was initially hypothesized with hypothesis H1b, and operationalized with PRODCRIT and 
PRODFILL as drivers for SCRESPTL, but no significant correlation was found. Perhaps product 
criticality should be defined in another way, for example as measurable penalty cost of late 
delivery of service parts.  
Another clarification may be that products with a longer life cycle have less standard parts 
and lower installed volumes. Based on the Kruskal Wallis test significant differences are 
found on both PRODSTAN and PRODINST by grouping on PRODLIFE (see appendix 9 for the 
SPSP output). Looking at two largest respondent groups “3 to 7 years” and “7 years or 
more” (covering ± 85% of the total respondents with a valid score) the mean ranks of both 
the percentage standard product components and the total product installed base volume 
are more then 30% lower for the group “7 years or more” compared to the group “3 to 7 
years”. In other words, the group with the longest product life cycles has significantly less 
standard components and significantly less installed base volumes, and for both factors a 
more responsive strategy was hypothesized. The accepted hypothesis H4b supports this 
clarification. Hypothesis H5b was rejected, but shows a negative correlation between 
PRODFILL and SCRESPTL. This negative correlation is also in support of the above 
reasoning.  
 
 Reverse correlation on H8a - Planned maintenance leads to a lean service part 
supply chain strategy 
The (non significant) Kruskal Wallis test on SCLEANTL grouped by MAIPDLAV shows that a 
higher percentage of planned maintenance activities corresponds with a less lean strategy 
(see figure 21). Apparently there is an incentive to ensure sufficient service levels in a 
planned maintenance environment by investing in service part inventory and service 
capacity. Or to formulate it in a different way, not meeting agreed service levels in a 
planned maintenance environment may not be acceptable for customers, or may hurt a 
company’s competitive position, and therefore sufficient service resources are required. 
 
Ranks 
 Avg PLANMAIN and UNPLMA1 N Mean Rank 
1 12 46.83
2 23 39.72
3 22 34.18
4 13 30.58
5 3 25.33
The degree in which a service part supply strategy 
is lean, represented by the average of the scores 
on SCMINCOS, SCMININV, SCCAPUTI, and 
SCLTCOST 
Total 73  
 
Figure 21 – SPSP output for Kruskal Wallis on SCLEANTL grouped by MAIPDLAV with 
                 Chi-Square=5.542, df=4, Asymp. Sig.=.236. 
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 Reverse correlation on H9a - Low importance of superior product maintenance 
service levels as competitive factor leads to a lean supply chain strategy. 
No supportive statistical data is found for this reverse correlation. The (non significant) 
Kruskal Wallis test on SCLEANTL grouped by MAINCOMP shows, that higher importance of 
superior maintenance service levels as competitive corresponds with a more lean strategy 
(see figure 22). Providing competitive service levels apparently requires a lean supply chain. 
Perhaps a company can only differentiate from competitors by providing competitive service 
levels against competitive cost, with the latter requiring the company to have a lean 
operation.  
 
Ranks 
 The importance of superior maintenance service 
levels as competitive factor N Mean Rank 
Unimportant 2 18.50
Of little importance 5 26.40
Moderately important 7 28.93
Important 37 41.99
Very important 24 38.54
The degree in which a service part supply 
strategy is lean, represented by the 
average score on SCMINCOS, 
SCMININV, SCCAPUTI, and SCLTCOST 
Total 75  
 
Figure 22 – SPSP output for Kruskal Wallis on SCLEANTL grouped by MAINCOMP with 
               Chi-Square=5.586, df=4, Asymp. Sig.=.232. 
 
 Reverse correlation on H10a - Low profit margins on product maintenance 
services lead to a lean service part supply chain strategy. 
Based on the Kruskal Wallis test a significant difference is found on SCLEANTL by grouping 
on MAINCONT (see figure 23a). Taking the gross profit response groups “10 to 40%” and 
“40% or more”, it appears that for the lower profitability group more time is allowed to solve 
a product breakdown then for the higher profitability group (see figure 23b). This may play a 
role in the more lean strategy for lower profit margin. Another clarification may be that 
higher profit margins are achieved due to more lean strategies, i.e. by focusing on 
cost/waste reduction. 
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 Ranks 
 The average gross profit margin on product 
maintenance services N Mean Rank 
0 to 10% 4 13.88
10 to 40% 28 24.21
40% or more 17 28.91
The degree in which a service part supply 
strategy is lean, represented by the average 
score on SCMINCOS, SCMININV, SCCAPUTI, 
and SCLTCOST 
Total 49  
 
Figure 23a – SPSP output for Kruskal Wallis on SCLEANTL grouped by MAINCONT with 
                   Chi-Square=3.850, df=2, Asymp. Sig.=.146. 
 
 
Ranks 
 The average gross profit 
margin on product 
maintenance services N Mean Rank 
0 to 10% 3 3,50
10 to 40% 24 25,96
40% or more 17 20,97
The time typically allowed to solve a product 
breakdown at a customer 
Total 44  
 
Figure 23b – SPSP output for Kruskal Wallis on PRODFILL grouped by MAINCONT with 
                   Chi-Square=9.231, df=2, Asymp. Sig.=.010. 
 
4.2.5 Respondent Comments 
Appendix 11 provides an overview of critical comments provided by individual respondents 
via the free comments field in the questionnaire, which may provide clues and tips for future 
research. The comments are provided as-is, no further analysis is provided.  
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5 Conclusions and recommendations 
5.1 Introduction 
In this paragraph the results of the case study and the field survey, as summarized in 
chapter 4, are translated into implications for the conceptual model, in the form of the 
central research question and the formulated hypotheses. Based on this reflection, 
conclusions are drawn and recommendations are given for both scientific literature and 
managerial practice. 
5.2 Theoretical conclusions and recommendations 
A number of conclusions can be drawn with regard to the developed constructs, the 
hypotheses and the central research questions, based on the results of the case study and 
the statistical analysis of the field survey response data. 
 
The formulated constructs representing the lean and responsive supply chain strategy for 
service part supply chains appear to be reliable constructs, since the scale is homogenous, 
as shown with the Cronbach’s alpha test on the four underlying variables. It is in other 
words possible to measure in a reliable way the degree in which a service part supply chain 
strategy is lean or responsive through measuring key characteristics of lean and responsive 
strategies as derived from Fisher’s model (1997). The application of Fisher’s framework in a 
service supply chain environment contributes to existing literature, since far so it was only 
applied for finished product supply chains (Aitken et al 2003 and 2005, Christopher and 
Towill 2000, Mason-Jones et al 2000, Naylor et al 1999, Vonderembse et al 2005, Holweg 
2005, Christopher et al 2006). Compared to existing literature, this study offers a 
comprehensive strategic framework for optimizing service part supply chains from and end-
to-end approach. In contrast, current approaches are based on optimizing inventory 
modeling and optimization based on operational service part characteristics. These service 
part inventory approaches appear difficult to understand for management and do not lead to 
overall optimal results, because their scope is too narrow (Huiskonen 2001).  
Product and product maintenance factors are distinguished in literature as relevant for 
service (part) delivery strategy, however not described is which strategies relate with these 
product and product maintenance factors (Fortuin and Martin 1999, Kumar and Kumar 
2004). This study contributes to that gap, by proposing the lean and responsive strategies. 
 
The distinction between lean and responsive strategies was clearly found back at IBM Spare 
Parts Operations during the case study, in the form of base services with differentiation by 
convenience and cost for low end products (PC’s), and high availability services with 
differentiation by responsiveness for high end products (mainframes). Looking at the 
dimensions of the lean and responsive strategies evidence was found that the lean and 
responsive strategies are actually implemented, for example in the form of dedicated stock 
levels and customer engineering capacity supporting high availability mainframes services, 
versus low service levels and outsourcing of commodity parts with the aim to minimize cost 
for PC’s.  
 
Also a number of limitations of the proposed model are identified in the case study: 
- Service part characteristics and customer dimension are missing as strategy drivers. 
- Either a lean or a responsive strategy can not always be uniquely assigned to products, 
because different components of the same product may have different service / cost 
requirements. Also a product may have different applications (functions) in different 
customer environments, also leading to different supply chain needs. 
 43 
- A strict distinction in lean and responsive supply chain strategies is not always possible, 
due to common processes, parameter based systems, and resource allocation 
mechanisms. 
 
As visualized in figure 24 two product factors and three product maintenance factors are 
identified as drivers for either a lean and/or responsive strategy based on significant 
correlations found with the Pearson, Spearman and Kendall’s tau correlation tests. Out of 
the six significant correlations, four are reverse in nature compared to the hypothesized, i.e. 
expected correlation. Clarifications for the reverse correlations are provided, where possible 
supported by additional statistical test data, however without theoretical or practical 
evidence. 
 
Supply chain strategy drivers Lean 
Strategy 
Responsive 
strategy 
The importance of maintenance  
service levels as competitive factor 
 
Positive 
correlation ** 
Positive 
correlation* 
The product maintenance contribution 
margin 
 
Positive 
correlation** 
  
Product 
Maintenance 
Factors 
The percentage of planned product 
maintenance services 
 
Positive 
correlation** 
  
The economical life cycle length    Positive 
correlation** 
Product 
Factors 
The degree of product standardization 
 
  Negative  
Correlation* 
 
Notes 
* correlation in line with expectations 
** reverse correlation compared to expectation 
 
Figure 24 – Mapping of strategy drivers and strategy type. 
 
In line with expectations, the importance of superior maintenance service levels as 
competitive factor positively correlate with a responsive strategy, while the percentage of 
standard product components negatively correlates with a responsive strategy. This is in line 
with existing literature (Pirttilä and Huiskonen 1996, Fortuin and Martin 1997). 
Other then expected, the economical life cycle length positively correlates with a responsive 
strategy, which is in contradiction with existing literature (Aitken et al 2005). It appears that 
products with a longer life cycle both have less standard components and require faster 
correction of a product breakdown, with the latter two factors perhaps being the real drivers 
for responsiveness. A practical explanation may be that products (installations) with a longer 
life cycle are more critical to a customer’s operation, and therefore require a more 
responsive supply chain, however no significant correlations were found between the defined 
variables for responsiveness and criticality.  
 
All three product maintenance factors show a significant positive correlation with a lean 
strategy, which is in reverse direction compared to the expected correlation. For the reverse 
correlation on two product maintenance factors support is found in existing literature. 
A combined focus on competitive service levels and cost is found in literature, in the form of 
a “cost and value leader” strategy (see figure 25, derived from Pirttilä and Huiskonen 1996). 
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To find leanness correlated with competitiveness of service levels is therefore not in 
contradiction with existing literature. 
 
 
Cost leader
No logistics 
competitive 
advantage
Cost and Value 
leaderValue added
Increasing 
differentiation 
by logistics
service
Increasing cost advantage
LOW
LOW
HIGH
HIGH
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 25 – The competitive options in logistics (source: Pirttilä and Huiskonen 1996). 
 
A lean strategy is in literature generally positioned as appropriate for markets with low 
contribution margins (Randall et al 2003). However minimizing cost and waste in order to 
maximize profits is also found as common element for both lean and responsive supply 
chains (see figure 26, derived from Mason-Jones et al 1999). To find leanness correlated 
with high profit margins is therefore not in contradiction to exiting literature. 
 
 
 
Figure 26 - Route map for integrating leanness and agility (source: Mason-Jones et al 1999). 
 
A practical explanation for the role of leanness may be, that due to increased cost pressures 
in recent years as result of the financial and economical crisis, improved competitiveness 
and support of environments with a high degree of unplanned maintenance, sufficient 
service levels can not so much be achieved through allocation of increased resources 
(service capacity, inventory), but rather has to be achieved by more efficient use of existing 
resources. 
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Unplanned or corrective maintenance is in literature associated with higher stock levels 
(Fortuin and Martin 1999) which is in contradiction to the findings in this study which 
indicates that unplanned maintenance matches with a lean strategy, which implies lower 
stock levels.  
 
All significant correlations are low to moderate, which can be explained based on the 
complexity of the research area, and due to the existence of other influencing factors on the 
supply chain strategy such as characteristics of service parts and customers. 
 
Based on the results and conclusions of this research a number of recommendations are 
provided for future research.  
 
This study is explorative in nature. Results and conclusions may be verified and deepened 
through the deployment of more cases studies. Since most significant correlations are found 
for product maintenance factors it is advised that this area receives most focus.  
 
The homogeneity tests show that there is a significant difference between average scores on 
the strategy variables depending on the company’s core business type. Therefore it seems 
worthwhile to perform research per industry segment, which may lead to more uniform 
outcomes, and more significant and/or higher correlations between supply chain drivers and 
strategy. 
 
The (provided clarifications for) the reverse correlations compared to the expected ones 
could also be investigated: does the economical life cycle length say anything about the 
criticality of a product in a customer’s operation, why is a lean strategy appropriate in case 
of high competitiveness of maintenance service levels, high maintenance service profit 
margins and a high percentage of unplanned maintenance activities. 
 
Another research area of interest is the question what the choice for a lean or responsive 
strategy means for the supply chain infrastructure and processes: what type of customer 
relationships are established for maintenance activities, how is the service part supplier base 
organized, what type and extent of process and information integration is applied, to what 
extent does a company deploy a consistent end-to-end approach for organizing a supply 
chain for service (part) delivery. Also it may be investigated which supply chain elements 
are most critical for successful deployment of a lean or responsive supply chain strategy.  
A next research area may focus on the relationship between the degree in which a 
differentiated supply chain strategy based on the lean and responsive principles leads to 
better measurable performance on cost and service levels. Also the role of the customer in 
the strategy formulation may be investigated. 
 
This research is not meant to replace existing supply chain theories based on operational 
service parts characteristics. It will remain necessary to optimize inventory network 
structure, material positioning, control principles and responsibility, dependent on service 
parts operational characteristics (such as criticality, specificity, demand pattern and value of 
parts, Huiskonen 2001). Formulating strategies on product level can be regarded as “macro 
level”, while strategy formulating on service part level can be regarded as “micro level”. It 
would be interesting to investigate how the strategy formulation and deployment on these 
different levels match. In this context it may be worthwhile to investigate the applicability of 
the framework for logistical segmentation using a nested approach (Murphy and Daley, 
1994) distinguishing macro segments (i.e. strategy formulation on product level) and micro 
segments (i.e. strategy formulation on service part level).  
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As was already concluded during the development of the Toyota Production System a lean 
strategy is often a precondition for a responsive strategy. Investigation of such relationship 
would increase the understanding of how lean and responsive strategies interrelate, and 
when they can be applied either separately or in combination (for example in a leagile 
supply chain, Vonderembse et 2006). In this study lean and responsive strategies are 
positioned and operationalized as opposite strategies on a single scale, therefore this study 
is not very suitable to investigate such relationship. Lean and responsive strategies should 
be defined in another way to research leanness as precondition for responsiveness. 
5.3 Managerial conclusions and recommendations 
This study may contribute to managerial practice in several ways.  
 
First of all, this study provides management with a comprehensive strategic framework for 
optimizing service part supply chains from and end-to-end approach. In contrast, current 
approaches are based on optimizing inventory modeling and optimization based on 
operational service part characteristics. These service part inventory approaches appear 
difficult to understand for management and do not lead to overall optimal results because 
their scope is too narrow.  
 
Through this study it can be concluded that it indeed has merit to make a distinction 
between lean (cost-based) supply chain strategies and responsive (service level based) 
supply chain strategies for service parts. The cross industry field survey response shows 
that: 
 the two conceptualized end-to-end strategies and the product(maintenance) factors are 
measurable in a reliable way, and therefore exist in company practice; 
 three product maintenance factors and two product factors have some kind of 
correlation with either the lean and/or the responsive strategy (see figure 24). 
 
In addition, the case study at IBM Service Parts Operation shows that implementation of  
lean and responsive strategies into operational processes is feasible. 
 
Based on these findings and conclusions, companies could investigate how differentiation 
through the lean and responsive strategies can help to optimize their end-to-end service 
(part) supply chains. As starting point the definitions as provided in this study could be used 
for the two opposite strategies and the product(maintenance) factors which have a 
significant correlation with either one of the strategies. This study indicates that the scores 
on the two strategy variables and some of the product(maintenance) factors significantly 
differ per type of core business, implying that one needs to be sensitive for situational 
factors per industry segment and ultimately per individual company or even business unit. 
Therefore companies should further define the lean and responsive strategy contents within 
their own company context. A good approach, as can be found back in literature is to define 
distinct market segments based on service / cost preferences and required positioning 
towards competitors (Pirttilä and Huiskonen 1996). Segment can be defined based on 
product (maintenance) factors, and if required complementary factors. Per segment a 
service package or profile can be defined. Subsequently the service profiles can be 
translated into the required support infrastructure, including the service (part) supply chain 
processes, network structure, partners and governance model. Figure 27 provides an 
example of typical process and structure elements for lean versus responsive supply chain 
for service parts, mixed and matched from literature. The suggested approach, called the 
“5S model”, is schematically visualized in figure 28. 
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 Reserved and/or dedicated delivery 
capacity, call  / time based
Generic delivery capacity, work in process 
management
Delivery mgmt (service / parts)
Standardize processes and IT, far reaching 
process / information integration with 
suppliers
Standardize processes and IT, basic 
process / information integration with 
suppliers
Business Transformation & IT
Deliver competitive service levels against 
accpetable cost
Deliver acceptable service levels against 
miminal cost
Key design point
Hourly service capability is default / 
commited time based delivery
Multiple business day, emergencies 
handled as exceptions / standard delivery 
schedule
Service levels / delivery type
Negotiated capacity and/or productmix flux Rolling forecast based, call off ordersSourcing strategy
Available 24/7During normal business days / hoursCall management
Stock reservation for customers, and/or 
high safety stock levels
Replenishment based on Min Max inventory 
levels, standardization of  products / parts
Inventory management
Decentralised inventory, dispersed 
locations near customers
Centralised inventoryInventory network
Both warranty and maintenance services, 
customized service, on site
Mainly warranty redemption, standard swap 
service; remote (carry / send in)
Type of service
Customer contract based servicesStandardized service packagesCustomer service focus
Responsive Service Part Supply ChainLean Service Part Supply ChainStructure / Process Element
 
  Figure 27 – Example of typical process and structure elements for lean versus 
                       responsive supply chain for service parts. 
 
 
 
 
 
 
 
 
 
 
Segments 
(service / cost profiles)
Structure
(supply chain processes & 
network aligned with strategy)
Strategy
(lean / responsive supply
chain success factors)
Surrounding (competitors, and wider environment)
Steering factors 
(product(maintenance)
factors)
 
  Figure 28 – Suggested “5S model” for shaping service part supply chain. 
 
A few remarks need to be made to put the concept of supply chain differentiation based on 
the lean and responsive strategies into perspective.  
 
First of all, it is not always required, desired or even possible to fully separate supply chains 
into lean and responsive versions. An example of such extreme situation within one 
company or business unit could be a fully outsourced service supply chains for low cost 
commodity products which are non critical for customers, versus a fully insourced service 
part supply chain for expensive customized installations which are mission critical for 
customers. Such extreme situations will be seldom in real life company practice.  
 48 
In most cases a single supply chain will serve multiple segments with different service/cost 
profiles through shared processes, systems and resources. This does not have to be 
problematic if a flexible infrastructure is put in place with features like parameter based 
systems and resource allocation mechanisms.  
 
Secondly, it should be emphasized that service part supply chain optimization based on 
inventory network-modeling, allocation and replenishment is still key for servicing 
customers. Formulating strategies on product level can be regarded as “macro level”, while 
strategy formulating on service part level can be regarded as “micro level”. Obviously there 
will be a relationship between these two levels, or formulated stronger, these two levels 
need to be matched and integrated in order to get a sound, integrated service part 
management system.  
6 Reflection 
In this chapter the research process is reviewed in terms the contribution to scientific 
knowledge versus its limitations, comparison of ex post results versus ex ante expectations, 
and recommendations for future research. Also the research process is evaluated in terms of 
lessons learned. 
 
This study contributes to existing scientific literature in several ways. First of all empirical 
evidence is provided that companies recognise the lean and responsive strategies in their 
service part supply chain, and that their decisions on strategy are to a certain extent 
influenced by product and product maintenance characteristics. This conclusion is based on 
the existence of significant correlations between several distinguished product(maintenance) 
factors and the strategy choice. Secondly a contribution is made to the need for new service 
part management concepts based on an end-to-end supply chain perspective, moving away 
from a strict inventory modeling and optimization approach which is difficult to understand 
by management, and which has a too narrow scope to capture the full potential of supply 
chain performance increase. 
 
This study is subject to a number of limitations, requiring additional research: 
 Not all factors influencing lean and responsive strategies are investigated, such as 
service part operational characteristics, and the type customer relationships. 
 In addition, the relation of strategy formulation on multiple levels (i.e. finished product 
versus service part level) is excluded from this study. 
 Also excluded in this study is the relationship between the chosen strategy and the 
supply chain infrastructure; which service part supply chain (infra)structure elements 
correspond with or support a lean or responsive strategy, and to which extent. 
 Not covered by this study is to what extent the proposed strategy differentiation leads to 
improvements in key performance indicators as service levels and cost. 
 Due to defining lean and responsive strategies as opposites on a single scale, this study 
is not suitable to investigate to what extent or in which situations a lean strategy is a 
prerequisite for a responsive strategy. A different way of defining lean and responsive 
supply chain strategy is required to investigate such proposition. 
 The statistical analysis of the field survey responses shows that there are significant 
differences in the two dependent and several independent variables dependent on the 
core business type, which may be interpreted as a need to perform industry segment 
specific research in the future. 
 Due to the limited number of responses and the limited number of complete filled in 
questionnaires, only a limited number of hypotheses could be accepted, and in effect 
regression analysis appears not possible. 
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A number of up front expectations have not been met. First of all, some of the significant 
correlations were in opposite direction compared with what has been hypothesized. 
Clarifications have been given based on additional supportive statistical test data and 
plausibility, but no further scientific or practical validation or evidence is provided.   
 
Due to the fact that this study is exploratory in nature, the described limitations, and the 
lack of validation or evidence of the clarifications for the reversed correlations, follow on 
research is required, for which a wealth of directions is provided in this report. 
 
The most important lesson learned is that this kind of exploratory research leads to new 
insights during the research process. Therefore triangulation and research in multiple phases 
seems important, allowing to adjust the research scope and definition based on the interim 
findings, potentially increasing validity and reliability, and value of the results. On the other 
hand, resources and time constraints restrict such learning and improvement circles. Finding 
a good balance between effort and results is also in this study inevitable. 
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Appendix 1   Abbreviations 
 
EMEA  - Europe, Middle East and Africa 
OEM  - Original Equipment Manufacturer 
MBA  - Master of Business Administration 
PC  - Personal Computer 
SIC  - Statistical Inventory Control 
SLF  - Service Logistic Forum 
SPO  - Service Parts Operation 
SPSP  - The statistical analysis software program SPSPTM 
VLM  - Vereniging Logistiek Management  
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Appendix 3   Survey questionnaire 
 
The variables as defined in paragraph 2.7 are further operationalized by defining one or 
more questions per research variable. The full list of questions form a questionnaire which is 
the basis for the web-survey. The literature references per question can be found in 
the sub-paragraphs 2.7.2 to 2.7.4. Where applicable additional references are included with 
below questions. 
 
Respondent characteristics (Respondent category variables) 
 
Variable Name Question / response options 
 
RESPPOSI  What best reflects your position in the organization? 
[1] Executive 
[2] Manager or Professional for Supply Chain or Logistics 
[3] Manager or Professional for (After Sales) Services  
[4] Manager or Professional for Production or Operations 
[5] Manager or Professional for Procurement 
[6] Manager or Professional for Marketing or Sales 
[7] Other, please fill in comments field 
 
SALETURN   What is the total company sales turnover per year in million Euro? 
[1] less 15 
[2] 15 to 50 
[3] 50 to 250 
[4] 250 to 750 
[5] 750 or more 
 
NUMBEMPL  What is the total number of employees of the whole company? 
[1] less then 500 
[2] 500 to 5000 
[3] 5000 or more 
 
PRODTYPE  In what type of market is your company active (multiple responses  
possible)? 
[1] Industry market 
[2] Consumer market 
[3] Both Industry and Consumer market 
 
CORETYPE  What best described is your company’s core business? 
[1] Industrial production  
[2] Wholesale of retail 
[3] Industrial services and/or automation 
[4] Logistics, transport, and warehousing 
[5] Construction 
[6] Utilities 
[7] Auto(part) distribution, trade, or repair 
[8] Other, please fill in comments field 
 
 (Scale derived from Standard Industrial Classification, relevant groups) 
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Lean supply chain strategy choice (Independent variables) 
 
Variable Name Question / response options 
 
SCMINCOS  How important is it to minimize cost within the overall supply  
chain design for service parts?  
 [1] Unimportant 
[2] Of little importance 
[3] Moderately important 
[4] Important 
[5] Very important 
 
SCMININV  How important are structurally high turnovers, and minimal levels of  
service parts inventory?  
 [1] Unimportant 
[2] Of little importance 
[3] Moderately important 
[4] Important 
[5] Very important 
 
SCCAPUTI  How important are structurally high utilization rates of resources of the  
service capacity (think of: call management, customer engineering,  
transport, etc)? 
 [1] Unimportant 
[2] Of little importance 
[3] Moderately important 
[4] Important 
[5] Very important 
 
SCLTCOST  How important is it, that supply chain cost do not increase, when  
aiming at leadtime reductions in the service part supply chain? 
 [1] Unimportant 
[2] Of little importance 
[3] Moderately important 
[4] Important 
[5] Very important 
 
Responsive supply chain strategy choice (Dependent variables) 
 
Variable Name Question / response options 
 
SCQUICKR  How important is in the overall supply chain design to response quickly 
to unpredictable or changing service part demand? 
 [1] Unimportant 
[2] Of little importance 
[3] Moderately important 
[4] Important 
[5] Very important 
 
SCBUFSTO How important is it to maintain structurally high buffer stocks of 
service parts? 
 [1] Unimportant 
[2] Of little importance 
 55 
[3] Moderately important 
[4] Important 
[5] Very important 
  
SCBUFCAP How important is it to maintain structural overcapacity for service 
purposes (think of: call management, customer engineering, transport, 
etc)? 
 [1] Unimportant 
[2] Of little importance 
[3] Moderately important 
[4] Important 
[5] Very important 
 
SCLTAGGR How important is it to invest aggressively in leadtime reduction 
throughout the service part supply chain, even if the total supply chain 
cost increase? 
 [1] Unimportant 
[2] Of little importance 
[3] Moderately important 
[4] Important 
[5] Very important 
 
Product characteristics (Independent variables) 
 
Variable Name Question / response options 
 
PRODCRIT How important is the product for the operational continuity of your 
customer’s core business processes? 
 [1] Unimportant 
[2] Of little importance 
[3] Moderately important 
[4] Important 
[5] Very important 
  
PRODFILL Within what time should a product breakdown at a customer typically 
be solved? 
[1] maximum 2 hours 
[2] 2 to 6 hours  
[3] 6 to 24 hours 
[4] 24 to 48 hours 
[5] 48 hours or more 
[6] Unknown or not applicable 
    
PRODVARI  How many product variants are there for the product per model? 
[1] up to 20 
[2] 20 to 1000 
[3] 1000 to 10000 
[4] 10000 to 100000 
[5] 100000 or more 
[6] Unknown or not applicable 
 
(Extreme values under [1] and [5] derived from Fisher 1997). 
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PRODSTAN Which percentage of the product is built from standard components? 
[1] 0 to 20% 
[2] 20 to 40% 
[3] 40 to 60% 
[4] 60 to 80% 
[5] 80 to 100% 
[6] Unknown or not applicable 
 
PRODVOLU  How would you classify the total product installed base volume? 
[1] small volumes (hundreds to thousands) 
[2] medium volumes (tens of thousands to hundreds of thousands) 
[3] high volumes (millions) 
[4] Unknown or not applicable 
 
PRODINST With what average error margin can you forecast the product installed 
base? 
 [1] 0 to 5%  
[2] 5 to 20% 
[3] 20% or more 
[4] Unknown or not applicable 
 
PRODLIFE  What is the total economical life cycle length of the product? 
   [1] 0 to 3 months  
   [2] 3 months to 1 year 
[3] 1 to 3 years 
[4] 3 to 7 years 
[5] 7 years or more 
[6] Unknown or not applicable 
 
PRODMATU What percentage of the installed products is in the normal life cycle 
phase (note: the normal or mature phase is positioned between the 
start/build up phase and the end/build off phase? 
[1] 0 to 20% 
[2] 20 to 40% 
[3] 40 to 60% 
[4] 60 to 80% 
[5] 80 to 100% 
[6] Unknown or not applicable 
 
Product maintenance characteristics (Independent variables) 
 
Variable Name Question / response options 
 
PLNDMAIN Which percentage of the maintenance activities are planned or 
preventive in nature?  
[1] 0 to 20% 
[2] 20 to 40% 
[3] 40 to 60% 
[4] 60 to 80% 
[5] 80 to 100% 
[6] Unknown or not applicable 
 
Check question: 
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UNPLMAIN  Which percentage of the maintenance activities are unplanned or  
corrective in nature?  
[1] 0 to 20% 
[2] 20 to 40% 
[3] 40 to 60% 
[4] 60 to 80% 
[5] 80 to 100% 
[6] Unknown or not applicable 
 
MAINCONT What is the average gross profit margin on the product maintenance 
services? 
 [1] 0 to 10% 
[2] 10 to 40% 
 [3] 40% or more 
[4] Unknown or not applicable 
 
MAINCOMP How important are superior maintenance service levels as competitive 
factor?  
 [1] Unimportant 
[2] Of little importance 
[3] Moderately important 
[4] Important 
[5] Very important 
[6] Unknown or not applicable 
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Appendix 4   Data Model 
Introduction 
In this appendix the conceptual model is operationalized by defining, based on literature, the 
dependent and independent research variables between which relationships are 
hypothesized in paragraph 2.6. The dependent variables describe the service part supply 
chain strategy on a single linear scale, ranging from a lean strategy at the one extreme and 
a responsive strategy at the other extreme. The independent variables are the product 
(maintenance) factors that drive a company to choose either a lean or responsive service 
parts supply chain strategy. A third class of research variables are the respondent category 
variables describing key characteristics of the respondents. Per variable class several 
recoded variables are also defined which are required for the applied constructs. The three 
types of variables are defined in the following sub-paragraphs. The variables are further 
operationalized through a questionnaire which contains per research variable one or more 
concrete questions with a response scale. Both questions and scales are extracted from 
literature and modified if required to fit this study. 
Dependent variables 
In line with Selldin and Olhager (2007) the dependent variables in the conceptual model are 
derived from Fisher (1997) who distinguishes six factors that characterize a supply chain 
strategy as either lean or responsive. Four out of the six factors are included in this study in 
relation to service part supply chains: the primary purpose of the supply chain, the resource 
utilization focus, the inventory strategy, and the lead-time focus. Two factors out of Fisher’s 
model are excluded, being the product design strategy and the approach to choosing 
suppliers. Although aspects of a company’s product design strategy can influence service 
part supply chain requirements (design for serviceability, Cohen and Lee 1990), no direct 
relation can be found with a service part supply chain strategy in the way it is originally 
defined (maximize product performance and minimize cost, versus use modular product 
design in order to postpone product differentiation as long as possible, Fisher 1997). Also 
excluded is the approach to choosing suppliers, with a focus on cost and quality in case of a 
lean strategy, and with a focus on speed, flexibility and quality for a responsive strategy. 
The reason of exclusion is that the cost versus leadtime focus is already sufficiently covered 
by the primary supply chain focus, while the quality aspect is relevant for both lean and 
responsive supply chains and can therefore not be used as distinguishing factor. The four 
remaining factors describing the service part supply chain strategy are: 
 
1. Primary purpose of the service part supply chain: 
a. Cost focus: supply relatively predictable service part demand efficiently at the lowest 
cost. 
b. Service level focus: respond quickly to relatively uncertain service part demand in 
order to ensure high service levels. 
2. Service part supply chain resource utilization focus: 
a. Maintain high average utilization rates in service part supply chain resources. 
b. Deploy excess service part supply chain resource capacity. 
3. Service part supply chain inventory strategy: 
a. Generate high turns and minimize service part stock throughout the chain. 
b. Deploy significant buffer stocks of service part. 
4. Service part supply chain lead-time focus: 
a. Shorten leadtimes in the end-to-end service part supply chain as long as it does not 
increase cost. 
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b. Invest aggressively in ways to reduce leadtimes in the end-to-end service part 
supply chain. 
 
In the survey the respondents are asked to indicate to which extent the companies include 
each of the four factors as a decision criterion to embrace either a lean or responsive supply 
chain strategy. Each of the four factors is separated into two types of questions related to 
the importance of the factoring for the supply chain strategy choice. As a result eight 
dependent research variables are defined, plus two additional combined variables: 
 Four variables represent the distinguished drivers (paragraph 2.6) for adopting a lean 
supply chain strategy: SCMINCOS, SCMININV, SCCAPUTI, and SCLTCOST. Because 
these variables are all defined as measures for the degree of leanness of a company’s 
supply chain strategy the scores on these four variables are combined afterwards into 
a fifth variable with a total score (SCLEANTL). 
 Four variables represent the distinguished drivers (paragraph 2.6) for adopting a 
responsive supply chain strategy: SCQUICKR, SCBUFSTO, SCBUFCAP, and SCLTAGGR. 
Because these four variables are all defined as measures for the degree of 
responsiveness of a company’s supply chain strategy the scores on these four variables 
are combined afterwards into a fifth variable with a total score (SCRESPTL). 
 
The responses on all ten dependent research variables are measured on a five-step Likert 
scale, ranging from “not important at all” to “to a large extent important”. The higher the 
scores related to a supply chain strategy the more a company valuates that supply chain 
strategy i.e. a scale number of 1 corresponds to the lowest value and a scale number of 5 
corresponds to the highest value. 
 
Variables representing a lean supply chain strategy  
 
Variable name Definition / Scale type / Scale range / Literature reference 
 
SCMINCOS  Definition: The importance of minimizing cost within the overall supply 
chain design for service parts. 
Level of measurement (scale type): Ordinal. 
 Scale: five point Lickert scale ranging from Unimportant, to Very 
important. 
 Literature reference: derived from Selldin and Olhager 2007. 
 
SCMININV Definition: The importance of structurally high turnovers, and minimal 
levels of service parts inventory. 
   Level of measurement (scale type): Ordinal. 
 Scale: five point Lickert scale ranging from Unimportant, to Very 
important. 
 Literature reference: derived from Selldin and Olhager 2007. 
 
SCCAPUTI Definition: The importance of structurally high utilization rates of 
resources of the service capacity. 
   Level of measurement (scale type): Ordinal. 
 Scale: five point Lickert scale ranging from Unimportant, to Very 
important. 
 Literature reference: derived from Selldin and Olhager 2007. 
 
SCLTCOST  Definition: The importance that supply chain cost do not increase, 
when aiming at leadtime reductions in the service part supply chain. 
   Level of measurement (scale type): Ordinal. 
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 Scale: five point Lickert scale ranging from Unimportant, to Very 
important. 
 Literature reference: derived from Selldin and Olhager 2007. 
 
SCLEANTL Definition: The degree in which a service part supply strategy is lean, 
represented by the total sum of the scores on SCMINCOS, SCMININV, 
SCCAPUTI, and SCLTCOST. 
   Level of measurement (scale type): Ordinal. 
 
SCLEANT1  SCLEANTL split into two groups: low and high degree of leanness. 
   Level of measurement (scale type): Ordinal. 
 
 
Variables representing a responsive supply chain strategy 
 
Variable name Definition / Scale type  / Scale range / Literature reference 
 
SCQUICKR  Definition: The importance in the overall supply chain design to 
response quickly to unpredictable or changing service part demand. 
   Level of measurement (scale type): Ordinal variable. 
 Scale: five point Lickert scale ranging from Unimportant, to Very 
important. 
 Literature reference: derived from Selldin and Olhager 2007. 
       
SCBUFSTO Definition: The importance to maintain structurally high buffer stocks  
of service parts. 
   Level of measurement (scale type): Ordinal variable. 
 Scale: five point Lickert scale ranging from Unimportant, to Very 
important. 
 Literature reference: derived from Selldin and Olhager 2007. 
 
SCBUFCAP Definition: The importance to maintain structural overcapacity for 
service purposes. 
   Level of measurement (scale type): Ordinal variable. 
 Scale: five point Lickert scale ranging from Unimportant, to Very 
important. 
 Literature reference: derived from Selldin and Olhager 2007. 
 
SCLTAGGR Definition: The importance to invest aggressively in leadtime reduction 
throughout the service part supply chain, even if the total supply chain 
cost increase. 
   Level of measurement (scale type): Ordinal variable. 
 Scale: five point Lickert scale ranging from Unimportant, to Very 
important. 
 Literature reference: derived from Selldin and Olhager 2007. 
 
SCRESPTL Definition: The degree in which a service part supply strategy is 
responsive, represented by the total sum of the scores on SCQUICKR, 
SCBUFSTO, SCBUFCAP, and SCLTAGGR. 
   Level of measurement (scale type): Ordinal. 
 
SCRESPT1 SCRESPTL split into two groups: low and high degree of 
responsiveness. 
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   Level of measurement (scale type): Ordinal. 
 
Independent variables 
The independent variables in the conceptual model, being the product and product 
maintenance characteristics, are measured on different types of scales with specific numeric 
values derived from literature.  
 
Product characteristics influencing the choice for a lean or responsive service part 
supply chain 
 
Variable name Definition / Scale type  / Scale range / Literature reference 
 
PRODCRIT Definition: The importance of the product for the operational continuity 
of your customer’s core business processes. 
Level of measurement (scale type): Ordinal. 
 Scale: five point Lickert scale, ranging from Unimportant, to Very 
important. 
 Literature reference: derived from Dekker et al 1998. 
 
PRODFILL Definition: The time typically allowed to solve a product breakdown at 
a customer. 
   Level of measurement (scale type): Ordinal. 
Scale: five intervals ranging from within 2 hours, to 48 hours or more, 
plus a rest class “unknown or not applicable”. 
 Literature reference: modified from Cohen et al 1997, suggesting fill 
rate as measurement for criticality. 
 
PRODFIL1 PRODFILL with reversed scale (recoded variable). 
   Level of measurement (scale type): Ordinal. 
 
PRCRITAV The average (score) of PRODCRIT and PRODFIL1 (recoded variable). 
Level of measurement (scale type): Ordinal. 
 
PRODVARI  Definition: The number of product variants per model. 
Level of measurement (scale type): Interval. 
Scale: five intervals with number of variants, ranging from maximum 
20, to 100.000 or more, plus a rest class “unknown or not applicable”. 
Literature reference: derived from Selldin and Olhager 2007. 
 
PRODSTAN Definition: The percentage of product components that is standard. 
   Level of measurement (scale type): Interval. 
Scale: five intervals with percentages, ranging from 0 - 20%, to 80 - 
100%, plus a rest class “unknown or not applicable”. 
Literature reference: modified from Selldin and Olhager 2007 (order 
penetration point. 
 
PRODVOLU Definition: The total product installed base volume. 
Level of measurement (scale type): Interval. 
Scale: three intervals with volumes, ranging from small volumes 
(hundreds to thousands) to high volumes (millions), plus a rest class 
“unknown or not applicable”. 
Literature reference:  modified from Aitken et al 2003, 2005. 
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PRODINST Definition: The average installed base forecast error margin. 
Level of measurement (scale type): Interval. 
Scale: three intervals with percentages, ranging from maximum 5%, to 
20% or more, plus a rest class “unknown or not applicable”. 
Literature reference: modified from Selldin and Olhager 2007. 
 
PRODLIFE  Definition: The total economical life cycle length of the product. 
Level of measurement (scale type): Interval. 
 Scale: five intervals ranging from maximum 3 months, to 7 years or 
more, plus a rest class “unknown or not applicable”. 
Literature reference:  modified from Selldin and Olhager 2007. 
 
PRODMATU Definition: The percentage of the installed products in the normal life 
cycle phase. 
Level of measurement (scale type): Interval. 
Scale: five intervals with percentages, ranging from 0 - 20%, to  
 80% - 100%, plus a rest class “unknown or not applicable”. 
Literature reference: modified from Fortuin and Martin 1999. 
 
Product maintenance characteristics influencing the choice for a lean or responsive 
service part supply chain 
 
Variable name Definition / Scale type  / Scale range / Literature reference 
 
PLNDMAIN Definition: The percentage of the maintenance activities that is planned 
or preventive in nature.  
Level of measurement (scale type): Interval. 
Scale: five intervals with percentages, ranging from 0 - 20%, to  
80% - 100%, plus a rest class “unknown or not applicable”. 
   Literature reference: modified from Kumar and Kumar 2004. 
 
PLNDMAI1 PLNDMAIN with reversed scores (recoded variable). 
   Level of measurement (scale type): Ordinal. 
 
UNPLMAIN Definition: The percentage of the maintenance activities that is 
unplanned or corrective in nature.  
Level of measurement (scale type): Interval. 
Scale: five intervals with percentages, ranging from 0 - 20%, to  
   80% - 100%, plus a rest class “unknown or not applicable”. 
   Literature reference: modified from Kumar and Kumar 2004. 
 
UNPLMAI1 UNPLMAIN with reversed scores (recoded variable). 
   Level of measurement (scale type): Ordinal. 
 
MAUNPLAV  The average (score) of PLNDMAI1 and UNPLMAIN (recoded variable). 
   Level of measurement (scale type): Ordinal. 
 
MAIDPLAV  The average (score) of PLNDMAIN and UNPLMAI1 (recoded variable). 
   Level of measurement (scale type): Ordinal. 
 
MAINCONT Definition: The average gross profit margin on product maintenance 
services. 
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Level of measurement (scale type): Ordinal. 
Scale: three intervals ranging from 0 - 10%, to 40% or more, plus a 
rest class “unknown or not applicable”. 
Literature reference: modified from Selldin and Olhager 2007. 
 
MAINCOMP Definition: The importance of superior maintenance service levels as 
competitive factor. 
Level of measurement (scale type): Ordinal. 
 Scale: five point Lickert scale ranging from Unimportant, to Very 
important, plus a rest class “unknown or not applicable”. 
 Literature reference: modified from Pirttilä and Huiskonen 1996. 
Respondent category variables 
In order to ensure that the survey sample is a good representation of the total industry in 
the Netherlands and to enable analysis of homogeneity of the results, key characteristics of 
the respondents are included in the survey (modified from Selldin and Olhager 2007). Based 
on the respondent characteristics different categories or groups can be distinguished and 
compared. Representation of different kinds of categories with respect to size, product type, 
and core business type indicates that the sample is representative for the Dutch industry, 
especially if the response distribution over the various categories in the survey is in line with 
the response distribution for the total Dutch industry. The respondent categories allow to 
test on homogeneity or differences in the response scores between the groups of 
respondents. Below the variables are defined for the respondent’s characteristics. 
 
Respondent’s characteristics 
 
Variable name Definition / Scale type  / Scale range / Literature reference 
 
RESPPOSI  Definition: The respondent’s position in the organization. 
Level of measurement (scale type): Nominal. 
Scale: six distinct organization position choices plus a restclass “other”. 
Literature reference: modified from Selldin and Olhager 2007. 
 
SALETURN   Definition: The total company sales turnover in million Euro per year. 
   Level of measurement (scale type): Interval. 
Scale: five intervals ranging from less then € 15 to 750 or more. 
Literature reference: modified from Selldin and Olhager 2007. 
 
NUMBEMPL  Definition: The total number of employees of the whole company. 
Level of measurement (scale type): Interval. 
Scale: three intervals ranging from less then 500 to 5000 or more. 
Literature reference: modified from Selldin and Olhager 2007. 
 
COMPSIZE  Definition: The company size, represented by the total combined 
scores of SALETURN and NUMBEMPL. 
   Level of measurement (scale type): Interval. 
 
COMPSIZ1  COMPSIZE consolidated into “small” and “large” companies.  
   Level of measurement (scale type): Interval. 
 
PRODTYPE  Definition: The type(s) of market in which the company is active. 
   Level of measurement (scale type): Nominal. 
Scale: three discrete market types (industrial, consumer, or both).  
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Literature reference: modified from Selldin and Olhager 2007. 
 
CORETYPE  Definition: The company’s core business. 
Level of measurement (scale type): Nominal. 
Scale: seven discrete business types, plus a class “other”. 
Literature reference: TBD. 
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Research variable overview 
 
Respondent category variables 
 
Variable Scale  Definition 
RESPPOSI Nominal The respondent’s position in the organization 
SALETURN Interval The total company sales turnover in million Euro per year 
NUMBEMPL Interval The total number of employees of the whole company 
PRODTYPE Nominal  The type(s) of market in which the company is active 
CORETYPE Nominal The company’s core business 
COMPSIZE Interval Company size, sum score of SALETURN and NUMBEMPL 
COMPSIZ1 Interval COMPSIZE split in small and large companies  
 
 
Dependent variables 
 
Variables representing lean supply chain strategy 
 
Variable  Scale  Definition (Recoded Variables) 
SCMINCOS Ordinal The important of minimizing cost within the overall supply chain 
design for service parts 
SCMININV  Ordinal The importance of structurally high turnovers, and minimal 
levels of service parts inventory 
SCCAPUTI Ordinal The importance of structurally high utilization rates of resources 
of the service capacity 
SCLTCOST Ordinal The importance that supply chain cost do not increase, when 
aiming at leadtime reductions in the service part supply chain 
SCLEANTL Ordinal The degree in which a service part supply strategy is lean, 
represented by the total sum of the scores on SCMINCOS, 
SCMININV, SCCAPUTI, and SCLTCOST  
SCLEANT1 Ordinal SCLEANTL split into two groups: low and high degree of leanness 
 
Variables representing responsive supply chain strategy 
 
Variable  Scale  Definition (Recoded Variables) 
SCQUICKR Ordinal The importance in the overall supply chain design to response 
quickly to unpredictable or changing service part demand 
SCBUFSTO Ordinal The importance to maintain structurally high buffer stocks of 
service parts 
SCBUFCAP Ordinal The importance to maintain structural overcapacity for service 
 purposes 
SCLTAGGR Ordinal The importance to invest aggressively in leadtime reduction 
throughout the service part supply chain, even if the total 
supply chain cost increase 
SCRESPTL Ordinal The degree in which a service part supply strategy is 
    responsive, represented by the total sum of the scores on 
SCQUICKR, SCBUFSTO, SCBUFCAP, and SCLTAGGR 
SCRESPT1 Ordinal SCRESPTL split into two groups: low and high degree of 
Responsiveness 
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Independent variables 
 
Drivers influencing the choice for a lean or responsive service part supply chain 
 
Product maintenance characteristics 
 
Variable  Scale  Definition (Recoded Variables) 
PRODCRIT Ordinal The importance of the product for the operational continuity of 
your customer’s core business processes 
PRODFILL Interval The time typically allowed to solve a product breakdown at a 
customer 
PRODVARI Interval The number of product variants per model 
PRODSTAN Interval The percentage of product components that is standard 
PRODINST Interval The total product installed base volume 
PRODVOLU Interval The average installed base forecast error margin 
PRODLIFE Interval The total economical life cycle length of the product 
PRODMATU Interval The percentage of the installed products in the normal life cycle 
phase 
PRODFIL1 Interval PRODFILL with reversed scale 
PRCRITAV Ordinal The average score of PRODCRIT, and PRODFIL1 
 
Product maintenance characteristics 
 
Variable Scale  Definition (Recoded Variables) 
PLNDMAIN Interval The percentage of the maintenance activities that is planned or 
preventive in nature 
PLNDMAI1 Interval  PLNDMAIN with reversed scores 
UNPLMAIN Interval The percentage of the maintenance activities that is unplanned 
or corrective in nature 
UNPLMAI1 Interval  UNPLMAIN with reversed scores 
MAINCONT Ordinal The average gross profit margin on product maintenance 
services 
MAINCOMP Ordinal The importance of superior maintenance service levels as 
competitive factor 
MAUNPLAV Interval The average (score) of PLNDMAI1 and UNPLMAIN, representing  
    The percentage of the maintenance activities that is unplanned  
or corrective in nature. 
MAIPDLAV Interval  The average of PLNDMAIN and UNPLMAI1, representing the 
percentage of the maintenance activities that is planned or  
preventive in nature. This variable is equal to MAUPLAV with 
reversed scores. 
 
After recoding the variables, and testing of the recoded variables (item test based on 
Cronbach’s alpha, see paragraph 3.2.3) the following variables are available for correlation 
and regression analysis as in figure app4. 
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Variable   Scale Type 
RESPPOSI Nominal Respondent category 
COMPSIZE Interval Respondent category 
PRODTYPE Nominal  Respondent category 
CORETYPE Nominal Respondent category 
SCLEANTL Ordinal Dependent, lean supply chain strategy 
SCRESPTL Ordinal Dependent, responsive supply chain strategy 
PRODCRIT Ordinal Independent, product factor 
PRODFILL Interval Independent, product factor 
PRODVARI Interval Independent, product factor 
PRODSTAN Interval  Independent, product factor 
PRODINST Interval  Independent, product factor 
PRODVOLU Interval  Independent, product factor 
PRODLIFE Interval  Independent, product factor 
PRODMATU Interval  Independent, product factor 
MAUNPLAV (or MAIPDLAV) Interval  Independent, product maintenance factor 
MAINCONT Ordinal  Independent, product maintenance factor 
MAINCOMP Ordinal  Independent, product maintenance factor 
Figure app4 - Research variables available for further analysis. 
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Appendix 5   Field survey response - raw data 
 
RESPnumber
PQ nr VARname 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
11 RESPPOSI 4 3 7 6 1 6 3 3 7 1 2 2 2 3 7 7 7 4 1 2 4 1 2 2 6 2 7 6 3
12 SALETURN 3 5 5 3 1 3 3 5 5 1 4 5 3 3 3 5 4 4 3 3 4 1 5 5 4 3 5 3 3 5
13 NUMBEMPL 1 3 3 1 1 1 1 3 3 1 2 3 2 1 2 3 2 2 1 1 2 1 3 3 2 2 3 1 1 3
14 PRODTYPE 1 1 1 1 1 1 1 3 1 1 2 1 3 1 1 1 1 3 1 1 3 1 1 3 1 1 1 1 1 1
15 CORETYPE 8 3 3 4 8 4 1 8 3 3 8 1 8 2 1 1 1 1 3 8 4 3 1 4 4 4 3 2 8
21 SCMINCOS 5 4 4 4 4 4 3 5 5 4 4 4 4 5 1 5 4 3 5 5 4 4 4 4 4 5 5 5 5 4
22 SCMININV 5 5 4 5 5 4 2 5 3 4 4 4 5 5 5 4 4 5 4 4 4 4 4 3 4 5 5 3 4 5
23 SCCAPUTI 4 5 4 3 4 3 5 5 4 3 5 5 5 5 5 3 4 4 4 4 5 3 3 4 4 4 5 4 5 4
24 SCLTCOST 5 5 4 4 3 4 4 5 5 5 5 4 4 5 5 5 4 4 5 4 4 4 3 4 3 5 5 4 5 4
31 SCQUICKR 4 5 4 4 4 4 5 5 4 5 5 5 5 5 5 4 4 5 4 5 5 4 4 5 5 4 4 5 5 4
32 SCBUFSTO 3 5 4 1 4 2 4 4 2 4 5 3 4 3 5 3 4 5 3 4 3 4 3 4 3 2 4 5 4 5
33 SCBUFCAP 4 4 4 2 4 2 2 3 2 3 2 4 3 3 5 2 4 5 3 3 3 3 2 4 3 2 2 5 3 2
34 SCLTAGGR 5 5 3 2 3 3 2 3 2 3 5 3 4 3 5 4 3 5 4 4 5 3 3 5 3 4 1 4 4 2
41 PRODCRIT 5 5 4 5 5 4 5 5 5 5 4 4 5 4 5 4 5 4 5 5 5 4 4 5 5 5 5 5 5 3
42 PRODFILL 4 2 2 3 4 3 4 2 3 3 3 6 3 3 5 6 6 4 2 2 1 3 4 6 6 6 3 3 4 4
43 PRODVARI 3 2 5 3 6 1 1 6 2 3 2 1 2 2 3 3 2 2 1 2 1 6 6 6 4 6 1 2 4
44 PRODSTAN 2 3 4 4 3 6 2 4 6 2 1 3 4 1 3 2 2 6 3 2 3 4 6 3 6 3 2 6 4 4
45 PRODVOLU 1 1 1 1 2 4 3 1 3 1 1 2 4 1 1 2 1 1 1 1 3 1 2 2 4 3 3 1 1 2
46 PRODINST 1 1 4 4 3 4 1 1 4 4 2 1 2 2 1 1 4 4 1 2 1 2 4 1 4 1 4 4 1 2
47 PRODLIFE 5 5 4 3 5 6 5 4 4 5 5 4 2 5 5 5 5 5 5 5 4 5 5 6 6 4 4 5 4 4
48 PRODMATU 3 3 4 5 3 6 5 3 6 3 4 6 4 2 1 3 6 6 3 4 3 3 6 6 6 3 6 6 3 3
51 PLNDMAIN 4 2 3 3 6 2 2 1 1 2 2 2 1 1 3 4 6 1 3 4 3 4 4 6 2 1 2 2 3
52 MAINCONT 3 3 3 2 4 2 3 3 4 4 2 4 3 2 1 2 4 2 2 4 2 4 2 4 4 3 2 2 3
53 UNPLMAIN 1 2 5 3 6 5 4 5 5 4 4 6 4 4 1 1 6 3 2 2 1 2 1 6 3 5 2 5 2
54 MAINCOMP 5 5 3 4 6 5 4 4 4 4 5 5 4 5 5 4 6 4 4 4 2 4 5 6 4 5 4 4 3
RESPnumber
PQ nr VARname 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60
11 RESPPOSI 3 4 2 2 2 2 1 6 3 2 3 2 1 7 2 2 2 2 5 3 2 2 2 7 5 4 7 2 2 2
12 SALETURN 2 5 3 4 3 5 4 5 3 5 1 4 3 4 5 5 5 5 1 4 5 5 5 1 5 5 2 1 3 5
13 NUMBEMPL 1 3 2 1 1 3 2 3 1 3 1 2 2 2 3 3 3 3 2 2 3 3 3 1 3 3 1 1 1 1
14 PRODTYPE 1 3 3 2 1 1 1 3 1 1 3 1 3 1 3 3 1 3 3 1 1 3 3 1 1 1 2 1 1 1
15 CORETYPE 3 8 4 2 1 4 2 4 1 8 3 8 8 1 3 1 4 1 1 1 8 4 1 3 1 4 2 3 1 3
21 SCMINCOS 5 5 4 4 4 4 4 4 5 5 3 3 5 3 5 4 4 4 4 4 4 4 5 4 5 3 3 3 4 5
22 SCMININV 5 4 5 4 4 3 4 4 4 4 1 3 5 2 5 4 3 4 4 4 3 5 5 5 4 3 2 4 4 4
23 SCCAPUTI 5 5 4 3 5 3 5 4 4 4 1 5 5 3 4 4 4 4 5 3 2 4 5 4 4 3 3 4 4 4
24 SCLTCOST 4 5 4 4 5 4 5 4 5 5 1 4 5 4 5 5 4 4 5 3 3 4 4 5 4 3 3 3 4 5
31 SCQUICKR 5 5 4 5 5 5 5 4 4 5 5 5 5 5 5 4 4 5 4 5 5 5 4 4 5 3 4 5 5 5
32 SCBUFSTO 2 3 4 4 5 3 3 3 3 4 2 3 4 5 4 4 3 4 4 4 4 4 4 5 4 3 4 4 4 4
33 SCBUFCAP 2 3 3 2 4 3 3 3 3 3 1 4 4 4 3 4 3 3 4 4 4 3 4 2 3 3 4 2 3 3
34 SCLTAGGR 3 3 3 1 3 4 3 4 4 3 1 2 4 2 2 3 2 2 3 4 4 4 4 3 2 3 3 4 1 3
41 PRODCRIT 5 5 5 5 5 2 5 5 5 5 5 5 3 5 5 5 5 3 5 4 5 5 5 4 5 3 4 4 5 5
42 PRODFILL 2 1 6 5 3 2 3 2 5 2 3 3 4 1 3 3 2 3 4 6 6 4 3 3 2 1 5 3 4 3
43 PRODVARI 6 1 2 1 2 2 5 6 2 1 2 1 3 2 2 4 2 2 1 2 3 2 1 6 5 1 4 6 3
44 PRODSTAN 6 1 6 3 6 1 6 6 2 4 4 5 4 4 4 3 4 4 1 1 2 3 3 3 2 1 1 2 5 2
45 PRODVOLU 4 1 1 2 1 1 2 4 1 2 1 2 3 1 2 3 2 2 1 1 1 2 3 1 1 1 1 2 1 2
46 PRODINST 4 2 3 3 2 2 4 4 2 1 2 2 1 4 1 4 3 3 1 4 4 1 4 2 1 1 1 2 3 3
47 PRODLIFE 6 5 3 4 5 3 6 6 5 3 5 5 4 5 4 4 4 4 5 5 5 5 4 5 5 1 5 4 5 3
48 PRODMATU 6 5 6 4 3 2 3 6 3 3 3 6 5 5 3 6 3 5 4 5 3 3 3 4 5 1 6 3 3 3
51 PLNDMAIN 6 3 6 6 2 3 4 6 3 1 4 3 1 2 2 2 1 3 3 2 3 3 4 1 6 2 4 1
52 MAINCONT 4 4 4 4 3 3 2 4 3 2 2 3 2 1 4 2 4 2 2 4 4 3 4 1 4 2 2 2
53 UNPLMAIN 6 3 6 5 3 3 2 6 3 1 1 3 2 4 4 4 5 2 3 4 2 3 1 1 1 2 2 4
54 MAINCOMP 5 4 6 3 4 4 5 6 4 2 2 5 4 4 5 4 4 4 4 3 4 5 3 1 2 5 4 2
RESPnumber
PQ nr VARname 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80 81 82 83 84 85
11 RESPPOSI 3 2 7 2 7 2 3 2 7 2 2 2 2 4 4 3 3 4 3 2 3 2 2 1 1
12 SALETURN 5 4 1 5 5 5 2 5 1 5 2 5 3 5 5 5 4 5 4 5 3 5 5 5 1
13 NUMBEMPL 3 2 1 3 3 3 1 3 1 3 1 3 2 3 3 3 2 2 3 3 2 2 3 3 1
14 PRODTYPE 2 1 1 1 1 1 1 3 1 1 1 1 1 1 1 1 1 1 3 1 3 3 1 3 1
15 CORETYPE 1 8 3 1 3 7 1 6 8 3 8 1 4 3 3 3 4 1 6 8 4 8 1 3 1
21 SCMINCOS 4 4 2 2 4 5 4 3 5 5 4 4 5 4 5 5 5 4 4 5 4 4 2 4 2
22 SCMININV 4 4 4 2 3 5 4 2 4 3 4 4 4 3 5 4 3 3 2 5 3 4 2 4 3
23 SCCAPUTI 5 4 5 4 4 5 4 4 4 3 5 3 4 5 5 3 4 5 3 4 2 4 2 4 4
24 SCLTCOST 3 5 3 2 3 4 4 3 5 4 5 4 5 4 5 5 5 4 4 5 3 4 2 4 3
31 SCQUICKR 4 5 4 2 4 5 4 5 3 5 4 5 4 5 5 4 4 5 5 5 4 4 2 5 3
32 SCBUFSTO 3 4 5 5 5 4 4 5 4 4 3 5 4 4 3 3 2 4 4 3 4 2 2 4 3
33 SCBUFCAP 3 4 2 2 1 4 3 4 3 4 3 4 3 2 2 3 3 5 4 2 2 4 2 3 4
34 SCLTAGGR 4 4 3 2 3 3 4 5 4 2 4 4 3 2 2 3 2 5 4 3 3 3 2 3 1
41 PRODCRIT 5 5 4 5 5 4 5 5 4 5 5 5 4 4 4 4 4 5 5 4 5 5 4 5 5
42 PRODFILL 3 3 1 6 4 3 3 2 6 3 3 4 6 2 2 4 4 1 1 3 3 3 6 1 4
43 PRODVARI 6 2 6 6 1 3 2 2 6 5 2 2 3 2 1 2 2 2 3 2 1 2 6 4 2
44 PRODSTAN 6 1 6 6 6 6 2 5 6 6 2 2 6 6 5 3 4 1 3 3 2 5 6 5 4
45 PRODVOLU 1 1 1 4 4 1 1 2 4 2 1 1 1 1 1 3 2 1 2 1 1 2 4 2 1
46 PRODINST 4 4 4 4 4 4 1 4 2 4 4 4 1 1 1 2 3 2 4 4 1 4 1 2
47 PRODLIFE 5 5 4 6 6 5 5 5 5 5 4 4 3 3 4 3 4 2 4 5 5 4 6 5 4
48 PRODMATU 6 4 6 6 6 3 1 5 6 4 4 4 6 5 4 3 3 1 3 4 4 2 6 3 3
51 PLNDMAIN 6 2 1 3 2 1 4 3 2 2 2 6 5 1 2 5 2 3 1 3 3 6 3 2
52 MAINCONT 4 4 2 4 2 3 4 4 3 4 2 4 4 2 2 4 1 3 2 4 4 4 3 2
53 UNPLMAIN 2 3 3 3 3 3 2 3 4 3 4 6 1 5 4 1 4 3 5 3 2 6 3 4
54 MAINCOMP 5 4 5 5 4 4 4 5 4 3 5 4 4 4 5 5 5 5 4 4 1 6 4 3  
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 Appendix 6   Field survey response – descriptive 
statistics 
 
Respondent category variables 
 
RESPPOSI - The respondent’s position in the organization 
From the 85 respondents, 83 are valid, and 2 are missing. As expected are most 
respondents (59.1%) manager or professional for Supply Chain, Logistics or After Sales 
Services. The remainder of the respondents is spread over remaining the functions Executive 
(9.6%), and manager or professional for Production or Operations (8.4%), Procurement 
(2.4%), or Marketing and Sales (6%). The class other (14.5%) has functions in various 
specialist functions in supply chain or logistics including consultants and project managers, 
and in more generic functions such as Director. 
 
SALETURN - The total company sales turnover in million Euro per year 
From the 85 respondents, 85 are valid, and 0 are missing. Scores are found spread over 
every defined turnover response class, but with an extreme score (45.9%) for companies 
with a turnover of at least 750 million Euro per year. 
 
NUMBEMPL - The total number of employees of the whole company 
From the 85 respondents, 85 are valid, and 0 are missing. Compared to SALETURN the score 
on this variable is spread more evenly, also with the highest score (43.5%) for the largest 
companies (at least 5000 employees). 
 
PRODTYPE - The type(s) of market in which the company is active 
From the 85 respondents, 85 are valid, and 0 are missing. Most companies (70.6%) operate 
in the industry market, or in both the industry and the consumer market (24.7%), while a 
minority (4.7%) serves only the consumer market. 
 
CORETYPE - The company’s core business 
From the 85 respondents, 84 are valid, and 1 is missing. The core business of most 
companies is concentrated In three groups, being industrial production (28.6%), wholesale 
or retail (23.8%), and logistics, transportation and warehousing (17.9%). The remaining 
companies (29,8%) is spread over various core business types. 
 
Dependent variables (supply chain strategy) 
 
Variables representing lean supply chain strategy 
 
SCMINCOS - The importance of minimizing cost within the overall supply chain 
design for service parts. 
From the 85 respondents, 85 are valid, and 0 are missing. The score distribution shows a 
negative (left) skew, with 83.5% in (very) important. 
 
SCMININV - The importance of structurally high turnovers, and minimal levels of 
service parts inventory 
From the 85 respondents, 85 are valid, and 0 are missing. The score distribution shows a 
negative (left) skew, with 73% in (very) important. 
 
SCCAPUTI - The importance of structurally high utilization rates of resources of the 
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service capacity 
From the 85 respondents, 85 are valid, and 0 are missing. The score distribution shows a 
negative (left) skew, with 76.5% in (very) important. 
 
SCLTCOST - The importance that supply chain cost do not increase, when aiming at 
leadtime reductions in the service part supply chain 
From the 85 respondents, 85 are valid, and 0 are missing. The score distribution shows a 
negative (left) skew, with 80% in (very) important. 
 
Variables representing responsive supply chain strategy 
 
SCQUICKR - The importance in the overall supply chain design to response quickly 
to unpredictable or changing service part demand 
From the 85 respondents, 85 are valid, and 0 are missing. The score distribution shows a 
negative (left) skew, with 94.1% in (very) important. 
     
 
SCBUFSTO – Importance to maintain structurally high service part buffer stock 
From the 85 respondents, 85 are valid, and 0 are missing. The score distribution shows a 
negative (left) skew, with a peak of 47% in important. 
 
SCBUFCAP - The importance to maintain structural overcapacity for service 
From the 85 respondents, 85 are valid, and 0 are missing. The scores near a normal 
distribution with a slight negative (left) skew. 
 
SCLTAGGR - The importance to invest aggressively in leadtime reduction through- 
out the service part supply chain, even if the total supply chain cost increase 
From the 85 respondents, 85 are valid, and 0 are missing. The scores near a normal 
distribution with a slight negative (left) skew. 
 
Independent variables (service part supply chain strategy drivers) 
  
Product characteristics 
 
PRODCRIT - The importance of the product for the operational continuity of your 
customer’s core business processes 
From the 85 respondents, 85 are valid, and 0 are missing. The score distribution shows a J-
shape, with sharply progressing score percentages with each higher importance response 
class. 
 
PRODFILL - The time typically allowed to solve a product breakdown at a customer 
From the 85 respondents, 72 are valid, and 13 are missing. The scores near a normal 
distribution. 
 
PRODVARI - The number of product variants per model 
From the 85 respondents, 68 are valid, and 17 are missing. The score distribution shows a 
positive (right) skew, with 48% having up to 1000 variants per model. 
 
PRODSTAN - The percentage of product components that is standard 
From the 85 respondents, 64 are valid, and 21 are missing. The score distribution is rather 
flat, with somewhat lower scores in the response classes 0-20% and 80-100%- 
 
PRODVOLU - The total product installed base volume 
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From the 85 respondents, 76 are valid, and 9 are missing. The score distribution is J-shaped 
with sharply declining scores with increasing installed base volumes. 
 
PRODINST - The average installed base forecast error margin 
From the 85 respondents, 33 are valid, and 52 are missing. The score distribution is  
J-shaped with declining scores with increased installed base forecast error. 
 
PRODLIFE - The total economical life cycle length of the product 
From the 85 respondents, 76 are valid, and 9 are missing. The score distribution is  
J-shaped with increasing scores with increased economical life cycle length. 
 
PRODMATU - The percentage of installed products in the normal life cycle phase 
From the 85 respondents, 62 are valid, and 23 are missing. The score distribution shows a 
negative (left) skew, with a peak of 50% in the response class 40 to 60%. 
 
Product maintenance characteristics 
 
PLNDMAIN - The percentage of the maintenance activities that is planned or 
preventive in nature 
From the 85 respondents, 70 are valid, and 15 are missing. The score distribution shows a 
positive (right) skew, with 54.3% having up to 40% planned maintenance. 
 
UNPLMAIN - The percentage of the maintenance activities that is unplanned or 
corrective in nature 
From the 85 respondents, 72 are valid, and 13 are missing. The scores near a normal 
distribution. 
 
MAINCONT - The average gross profit margin on product maintenance services 
From the 85 respondents, 49 are valid, and 36 are missing. The score distribution shows a 
negative (left) skew, but also a peak in the middle (57.1% in response class 10 to 40%). 
 
MAINCOMP - The importance of superior maintenance service levels as competitive 
factor 
From the 85 respondents, 72 are valid, and 13 are missing. The scores near a normal 
distribution. 
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Frequency Tables 
 
The respondent’s position in the organization 
  Frequency Percent Valid Percent Cumulative Percent
Executive 8 9,4 9,6 9,6
Manager or Professional for 
Supply Chain or Logistics 
34 40,0 41,0 50,6
Manager or Professional for (After 
Sales) Services 
15 17,6 18,1 68,7
Manager or Professional for 
Production or Operations 
7 8,2 8,4 77,1
Manager or Professional for 
Procurement 
2 2,4 2,4 79,5
Manager or Professional for 
Marketing or Sales 
5 5,9 6,0 85,5
Other 12 14,1 14,5 100,0
Valid 
Total 83 97,6 100,0  
Missing System 2 2,4   
Total 85 100,0   
 
 
The total company sales turnover in million Euro per year 
  Frequency Percent Valid Percent Cumulative Percent
less then 15 million Euro 10 11,8 11,8 11,8
15 to 50 million Euro 4 4,7 4,7 16,5
50 to 250 million Euro 19 22,4 22,4 38,8
250 to 750 million Euro 13 15,3 15,3 54,1
750 million Euro, or more 39 45,9 45,9 100,0
Valid 
Total 85 100,0 100,0  
 
 
The total number of employees of the whole company 
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  Frequency Percent Valid Percent Cumulative Percent 
less then 500 27 31,8 31,8 31,8
500 to 5000 21 24,7 24,7 56,5
5000 or more 37 43,5 43,5 100,0
Valid 
Total 85 100,0 100,0  
 
 
The type(s) of market in which the company is active 
  Frequency Percent Valid Percent Cumulative Percent
Industry goods 60 70,6 70,6 70,6
Consumer goods 4 4,7 4,7 75,3
Industry and Consumer goods 21 24,7 24,7 100,0
Valid 
Total 85 100,0 100,0  
 
 
The company’s core business 
  Frequency Percent Valid Percent Cumulative Percent
Industrial production 24 28,2 28,6 28,6
Business and/or automation 
services 
5 5,9 6,0 34,5
Wholesale or Retail 20 23,5 23,8 58,3
Logistics, Transportation and 
Warehousing 
15 17,6 17,9 76,2
Utilities 2 2,4 2,4 78,6
Car(parts) distribution, trade, or 
repair 
1 1,2 1,2 79,8
Other 17 20,0 20,2 100,0
Valid 
Total 84 98,8 100,0  
Missing System 1 1,2   
Total 85 100,0   
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The importance of minimizing cost within the overall supply chain design for service parts 
  Frequency Percent Valid Percent Cumulative Percent
Unimportant 1 1,2 1,2 1,2
Of little importance 4 4,7 4,7 5,9
Moderately important 9 10,6 10,6 16,5
Important 43 50,6 50,6 67,1
Very important 28 32,9 32,9 100,0
Valid 
Total 85 100,0 100,0  
 
 
The importance of structurally high turnovers, and minimal levels of service parts inventory 
  Frequency Percent Valid Percent Cumulative Percent
Unimportant 1 1,2 1,2 1,2
Of little importance 7 8,2 8,2 9,4
Moderately important 15 17,6 17,6 27,1
Important 40 47,1 47,1 74,1
Very important 22 25,9 25,9 100,0
Valid 
Total 85 100,0 100,0  
 
 
The importance of structurally high utilization rates of resources of the service capacity 
  Frequency Percent Valid Percent Cumulative Percent
Unimportant 1 1,2 1,2 1,2
Of little importance 3 3,5 3,5 4,7
Moderately important 16 18,8 18,8 23,5
Important 39 45,9 45,9 69,4
Very important 26 30,6 30,6 100,0
Valid 
Total 85 100,0 100,0  
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The importance that supply chain cost do not increase, when aiming at leadtime reductions in the service 
part supply chain 
  Frequency Percent Valid Percent Cumulative Percent
Unimportant 1 1,2 1,2 1,2
Of little importance 2 2,4 2,4 3,5
Moderately important 14 16,5 16,5 20,0
Important 36 42,4 42,4 62,4
Very important 32 37,6 37,6 100,0
Valid 
Total 85 100,0 100,0  
 
 
The importance in the overall supply chain design to response quickly to unpredictable or changing 
service part demand 
  Frequency Percent Valid Percent Cumulative Percent
Of little importance 2 2,4 2,4 2,4
Moderately important 3 3,5 3,5 5,9
Important 33 38,8 38,8 44,7
Very important 47 55,3 55,3 100,0
Valid 
Total 85 100,0 100,0  
 
 
The importance to maintain structurally high buffer stocks of service parts 
  Frequency Percent Valid Percent Cumulative Percent
Unimportant 1 1,2 1,2 1,2
Of little importance 8 9,4 9,4 10,6
Moderately important 22 25,9 25,9 36,5
Important 40 47,1 47,1 83,5
Very important 14 16,5 16,5 100,0
Valid 
Total 85 100,0 100,0  
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The importance to maintain structural overcapacity for service purposes 
  Frequency Percent Valid Percent Cumulative Percent
Unimportant 2 2,4 2,4 2,4
Of little importance 21 24,7 24,7 27,1
Moderately important 33 38,8 38,8 65,9
Important 25 29,4 29,4 95,3
Very important 4 4,7 4,7 100,0
Valid 
Total 85 100,0 100,0  
 
 
The importance to invest aggressively in leadtime reduction throughout the service part supply chain, 
even if the total supply chain cost increase 
  Frequency Percent Valid Percent Cumulative Percent
Unimportant 5 5,9 5,9 5,9
Of little importance 16 18,8 18,8 24,7
Moderately important 32 37,6 37,6 62,4
Important 23 27,1 27,1 89,4
Very important 9 10,6 10,6 100,0
Valid 
Total 85 100,0 100,0  
 
 
The importance of the product for the operational continuity of your customer’s core business processes
  Frequency Percent Valid Percent Cumulative Percent
Of little importance 1 1,2 1,2 1,2
Moderately important 4 4,7 4,7 5,9
Important 23 27,1 27,1 32,9
Very important 57 67,1 67,1 100,0
Valid 
Total 85 100,0 100,0  
 
 
The time typically allowed to solve a product breakdown at a customer 
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  Frequency Percent Valid Percent Cumulative Percent
maximum 2 hours 8 9,4 11,1 11,1
2 to 6 hours 14 16,5 19,4 30,6
6 to 24 hours 30 35,3 41,7 72,2
24 to 48 hours 16 18,8 22,2 94,4
48 hours or more 4 4,7 5,6 100,0
Valid 
Total 72 84,7 100,0  
Missing System 13 15,3   
Total 85 100,0   
 
 
The number of product variants per model 
  Frequency Percent Valid Percent Cumulative Percent
up to 20 16 18,8 23,5 23,5
20 to 1000 32 37,6 47,1 70,6
1000 to 10000 11 12,9 16,2 86,8
10000 to 100000 5 5,9 7,4 94,1
100000 or more 4 4,7 5,9 100,0
Valid 
Total 68 80,0 100,0  
Missing System 17 20,0   
Total 85 100,0   
 
 
The percentage of product components that is standard 
  Frequency Percent Valid Percent Cumulative Percent 
0 to 20% 10 11,8 15,6 15,6
20 to 40% 16 18,8 25,0 40,6
40 to 60% 16 18,8 25,0 65,6
60 to 80% 16 18,8 25,0 90,6
80 to 100% 6 7,1 9,4 100,0
Valid 
Total 64 75,3 100,0  
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Missing System 21 24,7   
Total 85 100,0   
 
 
The total product installed base volume 
  Frequency Percent Valid Percent Cumulative Percent
small volumes (hundreds to 
thousands) 
45 52,9 59,2 59,2
medium volumes (tens of 
thousands to hundreds of 
thousands) 
22 25,9 28,9 88,2
high volumes (millions) 9 10,6 11,8 100,0
Valid 
Total 76 89,4 100,0  
Missing System 9 10,6   
Total 85 100,0   
 
 
The average installed base forecast error margin 
  Frequency Percent Valid Percent Cumulative Percent
0 to 5% 26 30,6 50,0 50,0
5 to 20% 18 21,2 34,6 84,6
20% or more 8 9,4 15,4 100,0
Valid 
Total 52 61,2 100,0  
Missing System 33 38,8   
Total 85 100,0   
 
 
The total economical life cycle length of the product 
  Frequency Percent Valid Percent Cumulative Percent
up to 3 months 1 1,2 1,3 1,3
3 months to 1 year 2 2,4 2,6 3,9
Valid 
1 to 3 years 8 9,4 10,5 14,5
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3 to 7 years 25 29,4 32,9 47,4
7 years or more 40 47,1 52,6 100,0
Total 76 89,4 100,0  
Missing System 9 10,6   
Total 85 100,0   
 
 
The percentage of the installed products in the normal life cycle phase 
  Frequency Percent Valid Percent Cumulative Percent 
0 to 20% 4 4,7 6,5 6,5
20 to 40% 3 3,5 4,8 11,3
40 to 60% 31 36,5 50,0 61,3
60 to 80% 14 16,5 22,6 83,9
80 to 100% 10 11,8 16,1 100,0
Valid 
Total 62 72,9 100,0  
Missing System 23 27,1   
Total 85 100,0   
 
 
The percentage of the maintenance activities that is planned or preventive in nature 
  Frequency Percent Valid Percent Cumulative Percent 
0 to 20% 15 17,6 21,4 21,4
20 to 40% 23 27,1 32,9 54,3
40 to 60% 20 23,5 28,6 82,9
60 to 80% 10 11,8 14,3 97,1
80 to 100% 2 2,4 2,9 100,0
Valid 
Total 70 82,4 100,0  
Missing System 15 17,6   
Total 85 100,0   
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The percentage of the maintenance activities that is unplanned or corrective in nature 
  Frequency Percent Valid Percent Cumulative Percent 
0 to 20% 12 14,1 16,7 16,7
20 to 40% 15 17,6 20,8 37,5
40 to 60% 20 23,5 27,8 65,3
60 to 80% 15 17,6 20,8 86,1
80 to 100% 10 11,8 13,9 100,0
Valid 
Total 72 84,7 100,0  
Missing System 13 15,3   
Total 85 100,0   
 
 
The average gross profit margin on product maintenance services 
  Frequency Percent Valid Percent Cumulative Percent
0 to 10% 4 4,7 8,2 8,2
10 to 40% 28 32,9 57,1 65,3
40% or more 17 20,0 34,7 100,0
Valid 
Total 49 57,6 100,0  
Missing System 36 42,4   
Total 85 100,0   
 
 
The importance of superior maintenance service levels as competitive factor 
  Frequency Percent Valid Percent Cumulative Percent
Unimportant 2 2,4 2,7 2,7
Of little importance 5 5,9 6,7 9,3
Moderately important 7 8,2 9,3 18,7
Important 37 43,5 49,3 68,0
Very important 24 28,2 32,0 100,0
Valid 
Total 75 88,2 100,0  
Missing System 10 11,8   
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The importance of superior maintenance service levels as competitive factor 
  Frequency Percent Valid Percent Cumulative Percent
Unimportant 2 2,4 2,7 2,7
Of little importance 5 5,9 6,7 9,3
Moderately important 7 8,2 9,3 18,7
Important 37 43,5 49,3 68,0
Very important 24 28,2 32,0 100,0
Valid 
Total 75 88,2 100,0  
  Missing System 10 11,8
Total 85 100,0   
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The average (scores) of PRODCRIT and PRODFIL1 
  Frequency Percent Valid Percent Cumulative Percent 
3 3 3,5 3,5 3,5 
3 9 10,6 10,6 14,1 
4 18 21,2 21,2 35,3 
4 31 36,5 36,5 71,8 
5 11 12,9 12,9 84,7 
5 13 15,3 15,3 100,0 
Valid 
Total 85 100,0 100,0  
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The average (scores) of PLNDMAI1 and UNPLMAIN 
  Frequency Percent Valid Percent Cumulative Percent 
1 3 3,5 4,1 4,1 
2 5 5,9 6,8 11,0 
2 8 9,4 11,0 21,9 
3 5 5,9 6,8 28,8 
3 17 20,0 23,3 52,1 
4 6 7,1 8,2 60,3 
4 17 20,0 23,3 83,6 
5 5 5,9 6,8 90,4 
5 7 8,2 9,6 100,0 
Valid 
Total 73 85,9 100,0  
Missing System 12 14,1   
Total 85 100,0   
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The degree in which a service part supply strategy is lean, represented by the total sum 
of the scores on SCMINCOS, SCMININV, SCCAPUTI, and SCLTCOST 
  Frequency Percent Valid Percent Cumulative Percent 
6 1 1,2 1,2 1,2 
8 1 1,2 1,2 2,4 
10 1 1,2 1,2 3,5 
11 1 1,2 1,2 4,7 
12 6 7,1 7,1 11,8 
13 1 1,2 1,2 12,9 
14 7 8,2 8,2 21,2 
15 9 10,6 10,6 31,8 
16 17 20,0 20,0 51,8 
17 13 15,3 15,3 67,1 
18 13 15,3 15,3 82,4 
19 10 11,8 11,8 94,1 
20 5 5,9 5,9 100,0 
Valid 
Total 85 100,0 100,0  
 
 
The degree in which a service part supply strategy is responsive, represented by the total 
sum of the scores on SCQUICKR, SCBUFSTO, SCBUFCAP, and SCLTAGGR 
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  Frequency Percent Valid Percent Cumulative Percent 
8 1 1,2 1,2 1,2 
9 2 2,4 2,4 3,5 
10 1 1,2 1,2 4,7 
11 5 5,9 5,9 10,6 
12 7 8,2 8,2 18,8 
13 10 11,8 11,8 30,6 
14 19 22,4 22,4 52,9 
15 16 18,8 18,8 71,8 
16 9 10,6 10,6 82,4 
17 7 8,2 8,2 90,6 
18 2 2,4 2,4 92,9 
19 4 4,7 4,7 97,6 
20 2 2,4 2,4 100,0 
Valid 
Total 85 100,0 100,0  
 
 
The company size represented by the total combined scores of SALETURN and 
NUMBEMPL 
  Frequency Percent Valid Percent Cumulative Percent 
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2 9 10,6 10,6 10,6 
3 5 5,9 5,9 16,5 
4 12 14,1 14,1 30,6 
5 8 9,4 9,4 40,0 
6 12 14,1 14,1 54,1 
7 3 3,5 3,5 57,6 
8 36 42,4 42,4 100,0 
Valid 
Total 85 100,0 100,0  
 
 100 
 
COMPSIZE consolidated into “small” and “large” companies 
  Frequency Percent Valid Percent Cumulative Percent 
1 26 30,6 30,6 30,6 
2 59 69,4 69,4 100,0 
Valid 
Total 85 100,0 100,0  
 
 101 
 
SCLEANTL split into two groups: low and high degree of leanness 
  Frequency Percent Valid Percent Cumulative Percent 
1 10 11,8 11,8 11,8 
2 75 88,2 88,2 100,0 
Valid 
Total 85 100,0 100,0  
 
 102 
 
SCRESPTL split into two groups: low and high degree of responsiveness 
  Frequency Percent Valid Percent Cumulative Percent 
1 16 18,8 18,8 18,8 
2 69 81,2 81,2 100,0 
Valid 
Total 85 100,0 100,0  
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Appendix 7   SPSP output - homogeneity of 
combined variables 
 
COMPSIZE (Sum of SALETURN and NUMBEMPL) 
 
Case Processing Summary 
  N % 
Valid 85 100,0
Excludeda 0 ,0 
Cases 
Total 85 100,0
a. Listwise deletion based on all variables in the 
procedure. 
 
Reliability Statistics 
Cronbach's Alpha N of Items 
,860 2 
 
Scale Statistics 
Mean Variance Std. Deviation N of Items 
5,91 4,658 2,158 2
 
SCLEANTL (Average of SCMINCOS, SCMININV, SCCAPUTI, and SCLTCOST) 
 
Case Processing Summary 
  N % 
Valid 85 100,0
Excludeda 0 ,0 
Cases 
Total 85 100,0
a. Listwise deletion based on all variables in the 
procedure. 
 
Reliability Statistics 
Cronbach's Alpha N of Items 
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Reliability Statistics 
Cronbach's Alpha N of Items 
,759 4 
 
Scale Statistics 
Mean Variance Std. Deviation N of Items 
16,12 7,153 2,674 4
 
SCRESPTL (Average of SCQUICKR, SCBUFSTO, SCBUFCAP, SCLTAGGR’ 
 
Case Processing Summary 
  N % 
Valid 85 100,0
Excludeda 0 ,0 
Cases 
Total 85 100,0
a. Listwise deletion based on all variables in the 
procedure. 
 
Reliability Statistics 
Cronbach's Alpha N of Items 
,599 4 
 
Scale Statistics 
Mean Variance Std. Deviation N of Items 
14,42 5,818 2,412 4
 
 
PRCRITAV (Average of PRODCRIT and PRODFIL1) 
 
Case Processing Summary 
  N % 
Valid 72 84,7Cases 
Excludeda 13 15,3
 105 
Total 85 100,0
a. Listwise deletion based on all variables in the 
procedure. 
 
Reliability Statistics 
Cronbach's Alpha N of Items 
,012 2 
 
Scale Statistics 
Mean Variance Std. Deviation N of Items 
7,69 1,539 1,241 2
 
MAUNPLAV (Average of UNPLMAIN and PLNDMAI1) 
 
Case Processing Summary 
  N % 
Valid 69 81,2
Excludeda 16 18,8
Cases 
Total 85 100,0
a. Listwise deletion based on all variables in the 
procedure. 
 
Reliability Statistics 
Cronbach's Alpha N of Items 
,760 2 
 
Scale Statistics 
Mean Variance Std. Deviation N of Items 
6,51 4,460 2,112 2
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Appendix 8   SPSP output – correlation tests 
 
Correlations   
   
Notes 
Output Created 2010-04-30T19:53:03.015 
Comments   
Data 
C:\Documents and 
Settings\Administrator\My 
Documents\AAOU\Afstudeerprojekt\Field 
survey\SPSP input\SPSPinputv.15.sav 
Active Dataset DataSet1 
Filter <none> 
Weight <none> 
Split File <none> 
Input 
N of Rows in Working Data 
File 85 
Definition of Missing User-defined missing values are treated 
as missing. 
Missing Value Handling 
Cases Used Statistics for each pair of variables are 
based on all the cases with valid data for 
that pair. 
Syntax CORRELATIONS 
  /VARIABLES=SCLEANTL SCRESPTL 
PRODCRIT PRODFILL PRODVARI 
PRODSTAN PRODINST PRODVOLU 
PRODLIFE PRODMATU MAUNPLAV 
MAINCOMP MAINCONT 
  /PRINT=ONETAIL NOSIG 
  /MISSING=PAIRWISE. 
Processor Time 0:00:00.062 Resources 
Elapsed Time 0:00:00.048 
 
 
    
The degree in which 
a service part supply 
strategy is lean, 
represented by the 
average score on 
SCMINCOS, 
SCMININV, 
SCCAPUTI, and 
SCLTCOST 
The degree in 
which a 
service part 
supply 
strategy is 
responsive, 
represented 
by the 
average score 
on 
SCQUICKR, 
SCBUFSTO, 
SCBUFCAP, 
and 
SCLTAGGR 
The 
importance 
of the 
product for 
the 
operational 
continuity of 
your 
customer’s 
core 
business 
processes 
The time 
typically 
allowed to 
solve a 
product 
breakdown 
at a 
customer 
The 
number 
of 
product 
variants 
per 
model 
The 
percentage 
of product 
components 
that is 
standard 
The degree in 
which a service 
Pearson 
Correlation 1,000 ,223
* ,035 ,020 ,013 -,004
 107 
Sig. (1-tailed) 
  ,020 ,376 ,432 ,457 ,487
part supply 
strategy is lean, 
represented by 
the average 
score on 
SCMINCOS, 
SCMININV, 
SCCAPUTI, 
and 
SCLTCOST 
N 
85,000 85 85 72 68 64
Pearson 
Correlation ,223
* 1,000 ,103 -,057 -,063 -,216*
Sig. (1-tailed) 
,020   ,173 ,318 ,305 ,043
The degree in 
which a service 
part supply 
strategy is 
responsive, 
represented by 
the average 
score on 
SCQUICKR, 
SCBUFSTO, 
SCBUFCAP, 
and 
SCLTAGGR 
N 
85 85,000 85 72 68 64
Pearson 
Correlation ,035 ,103 1,000 -,007 -,097 ,111
Sig. (1-tailed) ,376 ,173   ,477 ,216 ,190
The importance 
of the product 
for the 
operational 
continuity of 
your customer’s 
core business 
processes 
N 
85 85 85,000 72 68 64
Pearson 
Correlation ,020 -,057 -,007 1,000 -,222
* -,028
Sig. (1-tailed) ,432 ,318 ,477   ,044 ,417
The time 
typically 
allowed to solve 
a product 
breakdown at a 
customer 
N 
72 72 72 72,000 60 57
Pearson 
Correlation ,013 -,063 -,097 -,222
* 1,000 ,027
Sig. (1-tailed) ,457 ,305 ,216 ,044   ,421
The number of 
product variants 
per model 
N 68 68 68 60 68,000 58
Pearson 
Correlation -,004 -,216
* ,111 -,028 ,027 1,000
Sig. (1-tailed) ,487 ,043 ,190 ,417 ,421   
The percentage 
of product 
components 
that is standard N 64 64 64 57 58 64,000
Pearson 
Correlation -,152 -,156 ,001 ,078 ,045 -,037
Sig. (1-tailed) ,142 ,135 ,496 ,301 ,379 ,402
The average 
installed base 
forecast error 
margin N 52 52 52 47 48 48
Pearson 
Correlation ,143 -,185 ,038 ,093 ,177 ,257
*
Sig. (1-tailed) ,108 ,055 ,372 ,226 ,077 ,021
The total 
product 
installed base 
volume N 76 76 76 67 66 63
Pearson 
Correlation -,048 ,189 ,245
* ,270* -,185 -,037
Sig. (1-tailed) ,340 ,051 ,016 ,013 ,068 ,388
The total 
economical life 
cycle length of 
the product N 76 76 76 67 66 63
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Pearson 
Correlation ,007 -,087 ,006 -,023 -,259
* ,112
Sig. (1-tailed) ,479 ,252 ,480 ,431 ,025 ,203
The percentage 
of the installed 
products in the 
normal life 
cycle phase 
N 62 62 62 58 58 57
Pearson 
Correlation ,250
* ,003 ,023 ,001 -,039 ,001
Sig. (1-tailed) ,016 ,491 ,424 ,497 ,383 ,497
The average 
(scores) of 
PLNDMAI1 and 
UNPLMAIN N 73 73 73 64 62 61
Pearson 
Correlation ,267
* ,210* ,115 ,009 -,048 -,049
Sig. (1-tailed) ,010 ,035 ,163 ,471 ,353 ,354
The importance 
of superior 
maintenance 
service levels 
as competitive 
factor 
N 
75 75 75 65 63 61
Pearson 
Correlation ,281
* -,042 ,041 ,139 ,012 ,127
Sig. (1-tailed) ,025 ,388 ,391 ,185 ,468 ,211
The average 
gross profit 
margin on 
product 
maintenance 
services 
N 
49 49 49 44 43 42
*. Correlation is significant at the 0.05 level (1-tailed).           
        
    
The 
average 
installed 
base 
forecast 
error 
margin 
The 
total 
product 
installed 
base 
volume 
The total 
economical 
life cycle 
length of 
the product
The 
percentage 
of the 
installed 
products in 
the normal 
life cycle 
phase 
The 
average 
(scores) of 
PLNDMAI1 
and 
UNPLMAIN
The 
importance 
of superior 
maintenance 
service 
levels as 
competitive 
factor 
The average 
gross profit 
margin on 
product 
maintenance 
services 
Pearson 
Correlation -,152 ,143 -,048 ,007 ,250* ,267* ,281*
Sig. (1-
tailed) ,142 ,108 ,340 ,479 ,016 ,010 ,025
The degree 
in which a 
service part 
supply 
strategy is 
lean, 
represented 
by the 
average 
score on 
SCMINCOS, 
SCMININV, 
SCCAPUTI, 
and 
SCLTCOST 
N 
52 76 76 62 73 75 49
Pearson 
Correlation -,156 -,185 ,189 -,087 ,003 ,210* -,042
Sig. (1-
tailed) ,135 ,055 ,051 ,252 ,491 ,035 ,388
The degree 
in which a 
service part 
supply 
strategy is 
responsive, 
represented 
by the 
average 
score on 
SCQUICKR, 
N 
52 76 76 62 73 75 49
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SCBUFSTO, 
SCBUFCAP, 
and 
SCLTAGGR 
Pearson 
Correlation ,001 ,038 ,245* ,006 ,023 ,115 ,041
Sig. (1-
tailed) ,496 ,372 ,016 ,480 ,424 ,163 ,391
The 
importance 
of the 
product for 
the 
operational 
continuity of 
your 
customer’s 
core 
business 
processes 
N 
52 76 76 62 73 75 49
Pearson 
Correlation ,078 ,093 ,270* -,023 ,001 ,009 ,139
Sig. (1-
tailed) ,301 ,226 ,013 ,431 ,497 ,471 ,185
The time 
typically 
allowed to 
solve a 
product 
breakdown 
at a 
customer 
N 47 67 67 58 64 65 44
Pearson 
Correlation ,045 ,177 -,185 -,259* -,039 -,048 ,012
Sig. (1-
tailed) ,379 ,077 ,068 ,025 ,383 ,353 ,468
The number 
of product 
variants per 
model 
N 48 66 66 58 62 63 43
Pearson 
Correlation -,037 ,257* -,037 ,112 ,001 -,049 ,127
Sig. (1-
tailed) ,402 ,021 ,388 ,203 ,497 ,354 ,211
The 
percentage 
of product 
components 
that is 
standard 
N 48 63 63 57 61 61 42
Pearson 
Correlation 1,000 -,137 -,114 -,046 ,229 -,038 ,022
Sig. (1-
tailed)   ,168 ,213 ,379 ,055 ,398 ,450
The average 
installed 
base 
forecast 
error margin 
N 52,000 51 51 47 50 50 36
Pearson 
Correlation -,137 1,000 -,171 ,052 ,080 ,162 ,083
Sig. (1-
tailed) ,168   ,073 ,345 ,255 ,089 ,286
The total 
product 
installed 
base volume 
N 51 76,000 74 61 70 71 49
Pearson 
Correlation -,114 -,171 1,000 ,228* -,171 ,173 ,288*
Sig. (1-
tailed) ,213 ,073   ,038 ,079 ,075 ,025
The total 
economical 
life cycle 
length of the 
product 
N 51 74 76,000 61 70 71 47
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Pearson 
Correlation -,046 ,052 ,228* 1,000 -,039 ,121 -,018
Sig. (1-
tailed) ,379 ,345 ,038   ,383 ,178 ,455
The 
percentage 
of the 
installed 
products in 
the normal 
life cycle 
phase 
N 47 61 61 62,000 60 60 41
Pearson 
Correlation ,229 ,080 -,171 -,039 1,000 ,105 ,072
Sig. (1-
tailed) ,055 ,255 ,079 ,383   ,189 ,311
The average 
(scores) of 
PLNDMAI1 
and 
UNPLMAIN 
N 50 70 70 60 73,000 73 49
Pearson 
Correlation -,038 ,162 ,173 ,121 ,105 1,000 ,150
Sig. (1-
tailed) ,398 ,089 ,075 ,178 ,189   ,152
The 
importance 
of superior 
maintenance 
service 
levels as 
competitive 
factor 
N 50 71 71 60 73 75,000 49
Pearson 
Correlation ,022 ,083 ,288* -,018 ,072 ,150 1,000
Sig. (1-
tailed) ,450 ,286 ,025 ,455 ,311 ,152   
The average 
gross profit 
margin on 
product 
maintenance 
services 
N 36 49 47 41 49 49 49,000
*. Correlation is significant at the 0.05 level (1-tailed).         
 
Nonparametric Correlations  
   
Notes 
Output Created 2010-04-30T19:53:03.109
Comments   
Data 
C:\Documents and Settings\Administrator\My 
Documents\AAOU\Afstudeerprojekt\Field 
survey\SPSP input\SPSPinputv.15.sav
Active Dataset DataSet1 
Filter <none> 
Weight <none> 
Split File <none> 
Input 
N of Rows in Working Data File 85
Definition of Missing User-defined missing values are treated as 
missing. 
Missing Value Handling 
Cases Used 
Statistics for each pair of variables are based on 
all the cases with valid data for that pair. 
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Syntax NONPAR CORR 
  /VARIABLES=SCLEANTL SCRESPTL 
PRODCRIT PRODFILL PRODVARI 
PRODSTAN PRODINST PRODVOLU 
PRODLIFE PRODMATU MAUNPLAV 
MAINCOMP MAINCONT 
  /PRINT=BOTH ONETAIL NOSIG 
  /MISSING=PAIRWISE. 
Processor Time 0:00:00.094
Elapsed Time 0:00:00.048
Resources 
Number of Cases Allowed 50737 casesa 
 
      
The degree 
in which a 
service part 
supply 
strategy is 
lean, 
represented 
by the 
average 
score on 
SCMINCOS, 
SCMININV, 
SCCAPUTI, 
and 
SCLTCOST
The degree 
in which a 
service part 
supply 
strategy is 
responsive, 
represented 
by the 
average 
score on 
SCQUICKR, 
SCBUFSTO, 
SCBUFCAP, 
and 
SCLTAGGR
The 
importance 
of the 
product for 
the 
operational 
continuity 
of your 
customer’s 
core 
business 
processes 
The time 
typically 
allowed to 
solve a 
product 
breakdown 
at a 
customer 
The 
number 
of 
product 
variants 
per 
model 
The 
percentage 
of product 
components 
that is 
standard 
Correlation 
Coefficient 1,000 ,083 ,019 -,008 ,002 ,007
Sig. (1-tailed) 
. ,156 ,417 ,467 ,491 ,474
The degree in 
which a 
service part 
supply 
strategy is 
lean, 
represented 
by the 
average score 
on 
SCMINCOS, 
SCMININV, 
SCCAPUTI, 
and 
SCLTCOST 
N 
85 85 85 72 68 64
Correlation 
Coefficient ,083 1,000 ,126 -,062 ,009 -,169
*
Sig. (1-tailed) 
,156 . ,086 ,256 ,463 ,043
Kendall's 
tau_b 
The degree in 
which a 
service part 
supply 
strategy is 
responsive, 
represented 
by the 
average score 
on 
SCQUICKR, 
SCBUFSTO, 
SCBUFCAP, 
and 
SCLTAGGR 
N 
85 85 85 72 68 64
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Correlation 
Coefficient ,019 ,126 1,000 -,046 -,046 ,071
Sig. (1-tailed) ,417 ,086 . ,331 ,336 ,261
The 
importance of 
the product for 
the 
operational 
continuity of 
your 
customer’s 
core business 
processes 
N 
85 85 85 72 68 64
Correlation 
Coefficient -,008 -,062 -,046 1,000 -,132 -,031
Sig. (1-tailed) ,467 ,256 ,331 . ,115 ,390
The time 
typically 
allowed to 
solve a 
product 
breakdown at 
a customer 
N 
72 72 72 72 60 57
Correlation 
Coefficient ,002 ,009 -,046 -,132 1,000 ,003
Sig. (1-tailed) ,491 ,463 ,336 ,115 . ,488
The number of 
product 
variants per 
model N 68 68 68 60 68 58
Correlation 
Coefficient ,007 -,169
* ,071 -,031 ,003 1,000
Sig. (1-tailed) ,474 ,043 ,261 ,390 ,488 .
The 
percentage of 
product 
components 
that is 
standard 
N 
64 64 64 57 58 64
Correlation 
Coefficient -,178 -,121 ,010 ,070 ,032 -,033
Sig. (1-tailed) ,062 ,150 ,471 ,291 ,402 ,396
The average 
installed base 
forecast error 
margin N 52 52 52 47 48 48
Correlation 
Coefficient ,054 -,145 ,054 ,105 ,217
* ,256**
Sig. (1-tailed) ,289 ,066 ,309 ,167 ,025 ,010
The total 
product 
installed base 
volume N 76 76 76 67 66 63
Correlation 
Coefficient -,078 ,186
* ,140 ,176 -,112 -,171
Sig. (1-tailed) ,206 ,025 ,094 ,051 ,153 ,059
The total 
economical 
life cycle 
length of the 
product N 76 76 76 67 66 63
Correlation 
Coefficient -,022 ,000 -,054 -,039 -,266
** ,034
Sig. (1-tailed) ,416 ,500 ,319 ,364 ,009 ,380
The 
percentage of 
the installed 
products in 
the normal life 
cycle phase 
N 
62 62 62 58 58 57
Correlation 
Coefficient ,160
* -,006 ,025 ,014 -,036 ,005
Sig. (1-tailed) ,037 ,475 ,402 ,446 ,363 ,482
The average 
(scores) of 
PLNDMAI1 
and 
UNPLMAIN N 73 73 73 64 62 61
Correlation 
Coefficient ,117 ,100 ,047 ,017 ,026 -,037
Sig. (1-tailed) ,108 ,146 ,330 ,436 ,406 ,368
The 
importance of 
superior 
maintenance 
service levels 
as competitive 
factor 
N 
75 75 75 65 63 61
The average Correlation 
,218* -,010 ,083 ,028 ,030 ,083
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Coefficient 
Sig. (1-tailed) ,036 ,468 ,270 ,419 ,412 ,271
gross profit 
margin on 
product 
maintenance 
services 
N 
49 49 49 44 43 42
Correlation 
Coefficient 1,000 ,102 ,023 -,005 ,005 ,005
Sig. (1-tailed) 
. ,175 ,418 ,482 ,483 ,484
The degree in 
which a 
service part 
supply 
strategy is 
lean, 
represented 
by the 
average score 
on 
SCMINCOS, 
SCMININV, 
SCCAPUTI, 
and 
SCLTCOST 
N 
85 85 85 72 68 64
Correlation 
Coefficient ,102 1,000 ,149 -,074 ,016 -,218
*
Sig. (1-tailed) 
,175 . ,086 ,267 ,447 ,042
The degree in 
which a 
service part 
supply 
strategy is 
responsive, 
represented 
by the 
average score 
on 
SCQUICKR, 
SCBUFSTO, 
SCBUFCAP, 
and 
SCLTAGGR 
N 
85 85 85 72 68 64
Correlation 
Coefficient ,023 ,149 1,000 -,051 -,051 ,082
Sig. (1-tailed) ,418 ,086 . ,336 ,339 ,260
The 
importance of 
the product for 
the 
operational 
continuity of 
your 
customer’s 
core business 
processes 
N 
85 85 85 72 68 64
Correlation 
Coefficient -,005 -,074 -,051 1,000 -,159 -,035
Sig. (1-tailed) ,482 ,267 ,336 . ,113 ,398
The time 
typically 
allowed to 
solve a 
product 
breakdown at 
a customer 
N 
72 72 72 72 60 57
Correlation 
Coefficient ,005 ,016 -,051 -,159 1,000 ,003
Sig. (1-tailed) ,483 ,447 ,339 ,113 . ,492
The number of 
product 
variants per 
model N 68 68 68 60 68 58
Correlation 
Coefficient ,005 -,218
* ,082 -,035 ,003 1,000
Sig. (1-tailed) ,484 ,042 ,260 ,398 ,492 .
Spearman's 
rho 
The 
percentage of 
product 
components 
that is N 64 64 64 57 58 64
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standard 
Correlation 
Coefficient -,226 -,147 ,011 ,077 ,039 -,038
Sig. (1-tailed) ,053 ,149 ,468 ,303 ,396 ,400
The average 
installed base 
forecast error 
margin N 52 52 52 47 48 48
Correlation 
Coefficient ,063 -,173 ,058 ,119 ,243
* ,309**
Sig. (1-tailed) ,294 ,068 ,310 ,169 ,025 ,007
The total 
product 
installed base 
volume N 76 76 76 67 66 63
Correlation 
Coefficient -,095 ,226
* ,152 ,200 -,127 -,191
Sig. (1-tailed) ,207 ,025 ,096 ,052 ,156 ,066
The total 
economical 
life cycle 
length of the 
product N 76 76 76 67 66 63
Correlation 
Coefficient -,025 -,006 -,055 -,041 -,325
** ,048
Sig. (1-tailed) ,424 ,481 ,335 ,380 ,006 ,361
The 
percentage of 
the installed 
products in 
the normal life 
cycle phase 
N 
62 62 62 58 58 57
Correlation 
Coefficient ,206
* -,011 ,029 ,018 -,042 ,003
Sig. (1-tailed) ,041 ,465 ,405 ,442 ,372 ,492
The average 
(scores) of 
PLNDMAI1 
and 
UNPLMAIN N 73 73 73 64 62 61
Correlation 
Coefficient ,145 ,117 ,052 ,021 ,030 -,044
Sig. (1-tailed) ,107 ,159 ,329 ,435 ,407 ,367
The 
importance of 
superior 
maintenance 
service levels 
as competitive 
factor 
N 
75 75 75 65 63 61
Correlation 
Coefficient ,259
* -,012 ,086 ,039 ,033 ,095
Sig. (1-tailed) ,036 ,469 ,279 ,400 ,417 ,274
The average 
gross profit 
margin on 
product 
maintenance 
services 
N 
49 49 49 44 43 42
*. Correlation is significant at the 0.05 level (1-tailed).             
**. Correlation is significant at the 0.01 level (1-tailed).             
 
 
      
The 
average 
installed 
base 
forecast 
error 
margin 
The total 
product 
installed 
base 
volume 
The total 
economi
cal life 
cycle 
length of 
the 
product 
The 
percenta
ge of the 
installed 
products 
in the 
normal 
life cycle 
phase 
The 
average 
(scores) of 
PLNDMAI1 
and 
UNPLMAIN
The 
importance 
of superior 
maintenanc
e service 
levels as 
competitive 
factor 
The average 
profit margi
product
maintenan
services
Kendall's tau_b The degree in 
which a service 
part supply 
strategy is lean, 
Correlation 
Coefficient 
-,178 ,054 -,078 -,022 ,160* ,117 ,218*
 115 
Sig. (1-
tailed) ,062 ,289 ,206 ,416 ,037 ,108 ,036
represented by 
the average 
score on 
SCMINCOS, 
SCMININV, 
SCCAPUTI, and 
SCLTCOST 
N 
52 76 76 62 73 75 49 
Correlation 
Coefficient 
-,121 -,145 ,186* ,000 -,006 ,100 -,010
Sig. (1-
tailed) ,150 ,066 ,025 ,500 ,475 ,146 ,468
The degree in 
which a service 
part supply 
strategy is 
responsive, 
represented by 
the average 
score on 
SCQUICKR, 
SCBUFSTO, 
SCBUFCAP, and 
SCLTAGGR 
N 
52 76 76 62 73 75 49 
Correlation 
Coefficient 
,010 ,054 ,140 -,054 ,025 ,047 ,083
Sig. (1-
tailed) ,471 ,309 ,094 ,319 ,402 ,330 ,270
The importance 
of the product for 
the operational 
continuity of your 
customer’s core 
business 
processes 
N 52 76 76 62 73 75 49 
Correlation 
Coefficient 
,070 ,105 ,176 -,039 ,014 ,017 ,028
Sig. (1-
tailed) ,291 ,167 ,051 ,364 ,446 ,436 ,419
The time 
typically allowed 
to solve a 
product 
breakdown at a 
customer 
N 47 67 67 58 64 65 44 
Correlation 
Coefficient 
,032 ,217* -,112 -,266** -,036 ,026 ,030
Sig. (1-
tailed) ,402 ,025 ,153 ,009 ,363 ,406 ,412
The number of 
product variants 
per model 
N 48 66 66 58 62 63 43 
Correlation 
Coefficient 
-,033 ,256** -,171 ,034 ,005 -,037 ,083
Sig. (1-
tailed) ,396 ,010 ,059 ,380 ,482 ,368 ,271
The percentage 
of product 
components that 
is standard 
N 48 63 63 57 61 61 42 
Correlation 
Coefficient 
1,000 -,107 -,075 -,020 ,158 -,082 ,091
Sig. (1-
tailed) . ,206 ,277 ,438 ,093 ,260 ,282
The average 
installed base 
forecast error 
margin 
N 52 51 51 47 50 50 36 
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Correlation 
Coefficient 
-,107 1,000 -,265** -,038 ,027 ,177 ,065
Sig. (1-
tailed) ,206 . ,007 ,372 ,394 ,051 ,316
The total product 
installed base 
volume 
N 51 76 74 61 70 71 49 
Correlation 
Coefficient 
-,075 -,265** 1,000 ,121 -,202* ,034 ,126
Sig. (1-
tailed) ,277 ,007 . ,143 ,023 ,376 ,179
The total 
economical life 
cycle length of 
the product 
N 51 74 76 61 70 71 47 
Correlation 
Coefficient 
-,020 -,038 ,121 1,000 ,025 ,004 -,082
Sig. (1-
tailed) ,438 ,372 ,143 . ,406 ,485 ,281
The percentage 
of the installed 
products in the 
normal life cycle 
phase 
N 47 61 61 62 60 60 41 
Correlation 
Coefficient 
,158 ,027 -,202* ,025 1,000 ,034 ,044
Sig. (1-
tailed) ,093 ,394 ,023 ,406 . ,362 ,362
The average 
(scores) of 
PLNDMAI1 and 
UNPLMAIN 
N 50 70 70 60 73 73 49 
Correlation 
Coefficient 
-,082 ,177 ,034 ,004 ,034 1,000 ,047
Sig. (1-
tailed) ,260 ,051 ,376 ,485 ,362 . ,361
The importance 
of superior 
maintenance 
service levels as 
competitive 
factor 
N 50 71 71 60 73 75 49 
Correlation 
Coefficient 
,091 ,065 ,126 -,082 ,044 ,047 1,000
Sig. (1-
tailed) ,282 ,316 ,179 ,281 ,362 ,361 . 
The average 
gross profit 
margin on 
product 
maintenance 
services 
N 36 49 47 41 49 49 49 
Correlation 
Coefficient 
-,226 ,063 -,095 -,025 ,206* ,145 ,259*
Sig. (1-
tailed) ,053 ,294 ,207 ,424 ,041 ,107 ,036
Spearman's rho The degree in 
which a service 
part supply 
strategy is lean, 
represented by 
the average 
score on 
SCMINCOS, 
SCMININV, 
SCCAPUTI, and 
SCLTCOST 
N 
52 76 76 62 73 75 49 
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Correlation 
Coefficient 
-,147 -,173 ,226* -,006 -,011 ,117 -,012
Sig. (1-
tailed) ,149 ,068 ,025 ,481 ,465 ,159 ,469
The degree in 
which a service 
part supply 
strategy is 
responsive, 
represented by 
the average 
score on 
SCQUICKR, 
SCBUFSTO, 
SCBUFCAP, and 
SCLTAGGR 
N 
52 76 76 62 73 75 49 
Correlation 
Coefficient 
,011 ,058 ,152 -,055 ,029 ,052 ,086
Sig. (1-
tailed) ,468 ,310 ,096 ,335 ,405 ,329 ,279
The importance 
of the product for 
the operational 
continuity of your 
customer’s core 
business 
processes 
N 52 76 76 62 73 75 49 
Correlation 
Coefficient 
,077 ,119 ,200 -,041 ,018 ,021 ,039
Sig. (1-
tailed) ,303 ,169 ,052 ,380 ,442 ,435 ,400
The time 
typically allowed 
to solve a 
product 
breakdown at a 
customer 
N 47 67 67 58 64 65 44 
Correlation 
Coefficient 
,039 ,243* -,127 -,325** -,042 ,030 ,033
Sig. (1-
tailed) ,396 ,025 ,156 ,006 ,372 ,407 ,417
The number of 
product variants 
per model 
N 48 66 66 58 62 63 43 
Correlation 
Coefficient 
-,038 ,309** -,191 ,048 ,003 -,044 ,095
Sig. (1-
tailed) ,400 ,007 ,066 ,361 ,492 ,367 ,274
The percentage 
of product 
components that 
is standard 
N 48 63 63 57 61 61 42 
Correlation 
Coefficient 
1,000 -,121 -,086 -,022 ,185 -,092 ,097
Sig. (1-
tailed) . ,199 ,274 ,441 ,099 ,263 ,287
The average 
installed base 
forecast error 
margin 
N 52 51 51 47 50 50 36 
Correlation 
Coefficient 
-,121 1,000 -,287** -,041 ,034 ,201* ,069
The total product 
installed base 
volume 
Sig. (1-
tailed) ,199 . ,007 ,376 ,390 ,047 ,318
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N 51 76 74 61 70 71
Correlation 
Coefficient 
-,086 -,287** 1,000 ,133 -,243* ,036
Sig. (1-
tailed) ,274 ,007 . ,154 ,021 ,384
The total 
economical life 
cycle length of 
the product 
N 51 74 76 61 70 71
Correlation 
Coefficient 
-,022 -,041 ,133 1,000 ,031 ,000
Sig. (1-
tailed) ,441 ,376 ,154 . ,407 ,500
The percentage 
of the installed 
products in the 
normal life cycle 
phase 
N 47 61 61 62 60 60
Correlation 
Coefficient 
,185 ,034 -,243* ,031 1,000 ,045
Sig. (1-
tailed) ,099 ,390 ,021 ,407 . ,353
The average 
(scores) of 
PLNDMAI1 and 
UNPLMAIN 
N 50 70 70 60 73 73
Correlation 
Coefficient 
-,092 ,201* ,036 ,000 ,045 1,000
Sig. (1-
tailed) ,263 ,047 ,384 ,500 ,353 .
The importance 
of superior 
maintenance 
service levels as 
competitive 
factor 
N 50 71 71 60 73 75
Correlation 
Coefficient 
,097 ,069 ,133 -,082 ,050 ,049
Sig. (1-
tailed) ,287 ,318 ,187 ,305 ,366 ,370
The average 
gross profit 
margin on 
product 
maintenance 
services 
N 36 49 47 41 49 49
*. Correlation is significant at the 0.05 level (1-
tailed).               
**. Correlation is significant at the 0.01 level (1-
tailed).               
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 Appendix 9   SPSP output – differences between 
groups  
 
 
Kruskal-Wallis Test; SCLEANTL by CORETYPE 
 
Ranks 
 The company’s core business N Mean Rank 
Industrial production 24 35,06 
Business and/or automation 
services 
5 41,60 
Wholesale or Retail 20 45,68 
Logistics, Transportation and 
Warehousing 
15 35,57 
Utilities 2 9,25 
Car(parts) distribution, trade, or 
repair 
1 74,50 
Other 17 57,68 
The degree in which a service 
part supply strategy is lean, 
represented by the total sum of 
the scores on SCMINCOS, 
SCMININV, SCCAPUTI, and 
SCLTCOST 
Total 84  
 
Test Statisticsa,b 
 The degree in which a service part 
supply strategy is lean, represented by 
the total sum of the scores on 
SCMINCOS, SCMININV, SCCAPUTI, 
and SCLTCOST 
Chi-Square 16,110
df 6
Asymp. Sig. ,013 
a. Kruskal Wallis Test 
b. Grouping Variable: The company’s core business 
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Kruskal-Wallis Test; SCRESPTL by CORETYPE 
 
Ranks 
 The company’s core business N Mean Rank 
Industrial production 24 45,60 
Business and/or automation 
services 
5 43,20 
Wholesale or Retail 20 33,65 
Logistics, Transportation and 
Warehousing 
15 31,77 
Utilities 2 76,75 
Car(parts) distribution, trade, or 
repair 
1 65,00 
Other 17 52,44 
The degree in which a service 
part supply strategy is 
responsive, represented by the 
total sum of the scores on 
SCQUICKR, SCBUFSTO, 
SCBUFCAP, and SCLTAGGR 
Total 84  
 
Test Statisticsa,b 
 The degree in which a service part 
supply strategy is responsive, 
represented by the total sum of the 
scores on SCQUICKR, SCBUFSTO, 
SCBUFCAP, and SCLTAGGR 
Chi-Square 13,857
df 6
Asymp. Sig. ,031 
a. Kruskal Wallis Test 
b. Grouping Variable: The company’s core business 
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Kruskal-Wallis Test; PRODFILL and PRODLIFE by COMPSIZE 
 
Ranks 
 The company size represented by the total combined 
scores of SALETURN and NUMBEMPL  N Mean Rank
2 8 39,12
3 5 44,30
4 12 44,25
5 5 55,30
6 9 35,28
7 3 15,50
8 30 30,73
The time typically allowed to 
solve a product breakdown at a 
customer 
Total 72  
2 9 45,67
3 4 48,38
4 11 49,09
5 8 25,31
6 10 45,10
7 3 16,83
8 31 34,76
The total economical life cycle 
length of the product 
Total 76  
 
Test Statisticsa,b 
 The time typically allowed to solve a 
product breakdown at a customer 
The total economical life cycle length 
of the product 
Chi-Square 13,029 14,435 
df 6 6 
Asymp. Sig. ,043 ,025 
a. Kruskal Wallis Test  
b. Grouping Variable: The company size represented by the total combined scores of  
    SALETURN and NUMBEMPL 
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Kruskal-Wallis Test; SCRESPTL by MAUNPLAV 
 
Ranks 
 The average (scores) of 
PLNDMAI1 and 
UNPLMAIN N Mean Rank 
1 8 32,81 
2 13 34,27 
3 23 41,13 
4 22 42,34 
5 7 16,50 
The degree in which a service 
part supply strategy is 
responsive, represented by the 
total sum of the scores on 
SCQUICKR, SCBUFSTO, 
SCBUFCAP, and SCLTAGGR 
Total 73  
 
 
Test Statisticsa,b 
 The degree in which a service part supply strategy is 
responsive, represented by the total sum of the scores on 
SCQUICKR, SCBUFSTO, SCBUFCAP, and SCLTAGGR 
Chi-Square 9,539
df 4
Asymp. Sig. ,049 
a. Kruskal Wallis Test 
b. Grouping Variable: The average (scores) of PLNDMAI1 and UNPLMAIN 
 
Kruskal-Wallis Test; PRODSTAN and PRODINST by PRODLIFE 
 
Ranks 
 The total economical life 
cycle length of the 
product N Mean Rank 
up to 3 months 1 5,50
3 months to 1 year 2 27,50
The percentage of product 
components that is standard 
1 to 3 years 5 31,40
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3 to 7 years 23 40,35
7 years or more 32 27,20
Total 63  
up to 3 months 1 23,00
3 months to 1 year 1 23,00
1 to 3 years 8 37,00
3 to 7 years 25 49,16
7 years or more 39 30,87
The total product installed base 
volume 
Total 74  
 
 
Test Statisticsa,b 
 The percentage of 
product 
components that is 
standard 
The total product 
installed base 
volume 
Chi-Square 9,670 15,877
df 4 4
Asymp. Sig. ,046 ,003 
a. Kruskal Wallis Test  
b. Grouping Variable: The total economical life cycle 
length of the product 
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Kruskal-Wallis Test; PRODSTAN and PRODINST by PRODLIFE 
 
Ranks 
 The total economical life cycle 
length of the product N Mean Rank 
up to 3 months 1 5,50 
3 months to 1 year 2 27,50 
1 to 3 years 5 31,40 
3 to 7 years 23 40,35 
7 years or more 32 27,20 
The percentage of product 
components that is standard 
Total 63  
up to 3 months 1 23,00 
3 months to 1 year 1 23,00 
1 to 3 years 8 37,00 
3 to 7 years 25 49,16 
7 years or more 39 30,87 
The total product installed base 
volume 
Total 74  
 
Test Statisticsa,b 
 The percentage of product 
components that is 
standard 
The total product installed 
base volume 
Chi-Square 9,670 15,877
df 4 4
Asymp. Sig. ,046 ,003 
a. Kruskal Wallis Test  
b. Grouping Variable: The total economical life cycle length of the product 
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Kruskal-Wallis Test; PRODFILL by MAINCONT 
 
 
Ranks 
 The average gross profit 
margin on product 
maintenance services N Mean Rank 
0 to 10% 3 3,50
10 to 40% 24 25,96
40% or more 17 20,97
The time typically allowed to solve a product 
breakdown at a customer 
Total 44  
 
Test Statisticsa,b 
 The time typically allowed to solve a product 
breakdown at a customer 
Chi-Square 9,231
df 2
Asymp. Sig. ,010 
a. Kruskal Wallis Test 
b. Grouping Variable: The average gross profit margin on 
product maintenance services 
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Appendix 10  SPSP output – non response bias 
 
Mann-Whitney Test; SCLEANTL and SCRESPTL by early/late respondents 
 
Ranks 
 Split in 
early and 
late 
respond
ents N Mean Rank Sum of Ranks 
1 51 46,62 2377,50 
2 34 37,57 1277,50 
The degree in which a service 
part supply strategy is lean, 
represented by the total sum of 
the scores on SCMINCOS, 
SCMININV, SCCAPUTI, and 
SCLTCOST 
Total 
85
  
1 51 45,02 2296,00 
2 34 39,97 1359,00 
The degree in which a service 
part supply strategy is 
responsive, represented by the 
total sum of the scores on 
SCQUICKR, SCBUFSTO, 
SCBUFCAP, and SCLTAGGR 
Total 
85
  
 
Test Statisticsa 
 The degree in which a service 
part supply strategy is lean, 
represented by the total sum of 
the scores on SCMINCOS, 
SCMININV, SCCAPUTI, and 
SCLTCOST 
The degree in which a service part 
supply strategy is responsive, 
represented by the total sum of the 
scores on SCQUICKR, 
SCBUFSTO, SCBUFCAP, and 
SCLTAGGR 
Mann-Whitney U 682,500 764,000 
Wilcoxon W 1277,500 1359,000 
Z -1,671 -,934 
Asymp. Sig. (2-tailed) ,095 ,350 
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Mann-Whitney Test; Product Factors by early/late respondents 
 
Ranks 
 Split in 
early and 
late 
respond
ents N Mean Rank Sum of Ranks 
1 51 44,91 2290,50 
2 34 40,13 1364,50 
The importance of the product 
for the operational continuity of 
your customer’s core business 
processes 
Total 85   
1 42 37,19 1562,00 
2 30 35,53 1066,00 
The time typically allowed to 
solve a product breakdown at a 
customer 
Total 72   
1 41 33,02 1354,00 
2 27 36,74 992,00 
The number of product variants 
per model 
Total 68   
1 40 32,82 1313,00 
2 24 31,96 767,00 
The percentage of product 
components that is standard 
Total 64   
1 46 39,92 1836,50 
2 30 36,32 1089,50 
The total product installed base 
volume 
Total 76   
1 33 26,80 884,50 
2 19 25,97 493,50 
The average installed base 
forecast error margin 
Total 52   
1 45 40,11 1805,00 
2 31 36,16 1121,00 
The total economical life cycle 
length of the product 
Total 76   
1 36 31,94 1150,00 
2 26 30,88 803,00 
The percentage of the installed 
products in the normal life cycle 
phase 
Total 62   
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Test Statisticsa 
 The 
importance 
of the 
product for 
the 
operational 
continuity 
of your 
customer’s 
core 
business 
processes 
The time 
typically 
allowed to 
solve a 
product 
breakdown 
at a 
customer 
The 
number of 
product 
variants per 
model 
The 
percentage 
of product 
components 
that is 
standard 
The total 
product 
installed 
base 
volume 
The 
average 
installed 
base 
forecast 
error 
margin 
The total 
economical 
life cycle 
length of 
the product 
The 
percentage 
of the 
installed 
products in 
the normal 
life cycle 
phase 
Mann-Whitney U 769,500 601,000 493,000 467,000 624,500 303,500 625,000 452,000
Wilcoxon W 1364,500 1066,000 1354,000 767,000 1089,500 493,500 1121,000 803,000
Z -1,062 -,348 -,809 -,185 -,795 -,209 -,847 -,246
Asymp. Sig. (2-
tailed) 
,288 ,728 ,418 ,853 ,427 ,835 ,397 ,805 
a. Grouping Variable: Split in early and late 
respondents 
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Mann-Whitney Test; Product Maintenance Factors by early/late respondents 
 
Ranks 
 Split in 
early and 
late 
respond
ents N Mean Rank Sum of Ranks 
1 43 38,93 1674,00 
2 30 34,23 1027,00 
The average (scores) of 
PLNDMAI1 and UNPLMAIN 
Total 73   
1 42 35,15 1476,50 
2 28 36,02 1008,50 
The percentage of the 
maintenance activities that is 
planned or preventive in nature 
Total 70   
1 32 25,94 830,00 
2 17 23,24 395,00 
The average gross profit margin 
on product maintenance 
services 
Total 49   
 
 
Test Statisticsa 
 
The average 
(scores) of 
PLNDMAI1 and 
UNPLMAIN 
The percentage of 
the maintenance 
activities that is 
planned or 
preventive in 
nature 
The average gross 
profit margin on 
product 
maintenance 
services 
Mann-Whitney U 562,000 573,500 242,000
Wilcoxon W 1027,000 1476,500 395,000
Z -,944 -,180 -,717
Asymp. Sig. (2-tailed) ,345 ,857 ,473 
a. Grouping Variable: Split in early and late respondents 
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Appendix 11  Respondent comments 
 
Critical comments provided (as-is) by individual respondents in the free comments field in 
the questionnaire: 
 To my idea, the research provides a first impression on the research questions. Perhaps 
a roundtable with diverse groups such as service managers, logistics service providers, 
and customers may deepen the research. 
 The questions miss in my view a number of important elements that have influence on 
the total cost of ownership. 
 It is very important that the invested value in inventory is as low as possible, the 
inventory turnaround time is not important at all. 
 The questions are (unfortunately) cost centre oriented. Service is so much more. There 
is a relation between cost and revenue, which I do not recognise in the questions. 
 It is a must that the supply chain for the spare parts provisioning has constant attention, 
and there is a continuous effort to improvements and efficiency. The cost aspect of the 
spare parts has a large impact on the overall repair cost, here is much improvement 
possible. Also by improved planning and continuous monitoring of the spare parts 
process can reduce write off of obsolete stock significantly, which improves in its turn 
the liquidity position. 
 De supply chain wordt nog teveel benaderd als een keten en niet als een netwerk, of 
kluwen van kleine, vaak productgerichte ketens. Doorlooptijden zijn inmiddels 
verworden tot hygiene factoren, dus veel minder onderscheidend dan bijv. 10 jaar 
geleden. 
 Some questions are formulated unnecessarily complex, are therefore difficult to 
understand. 
 
 
 
 
 
 
